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A unique, new design ) | B * | ° [ . 
: * 
providing great versatility | r l q t | | 0 1 
: ao 


and accurate 








fraction measurement | te | e 0 | ) l 


SUPPLY DIV:“"aN 


| 


LIBRARY. 


Test-tubes of standard sizes are held in special clips to controlled by a photo-electric meniscus-finder. For 
form a ‘machine-gun-belt’ arrangement which gives ‘drop-counting, an easily-connected, separate, electro- 
great versatility and ease of assembly. Batches of tubes mechanical counter is available; in which case drops fall 
are free-standing, and can be washed and dried without directly into the collecting tubes without contact with 
being removed from the belt. Belt clips for tube sizes the volumetric vessel. Both methods ensure identical 
8” and 1” are standard, the apparatus holding up to fractions, free from carry-over. 

350 and 150 tubes respectively. Overall size: 47” long x 20” wide X 32” high. 

Fractions are measured either by volumetric dispensing Catalogue No.: C40/100, without belt-links, tubes and 
or by drop-counting. The volumetric dispenser is Perspex covers, price £205. 


Write for full details 
complete laboratory service 


Ww 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Branches in London, Manchester & Glasgow Agents throughout U.K. and all over the world 





progress in 
polarography 


%* Speedy, direct or derivative 
operation 


% Direct reading from scale 
eliminates geometrical con- 
struction 


*% Greater resolution due to 
formation of Peaked Polaro- 
grams 


% Polarograms reproduced 
every seven seconds 


%& Increased sensitivity enables 
accurate determinations at 
concentrations of fractions of 
a microgram per millimetre 





with the cathode ray polarograph 


you have the ultimate in Polarographic technique, 
without undue complexity of control. Suitable 
for research or routine, it is supplied complete 
with its Electrode Stand, which includes a thermo- 
statically controlled tank, provision for simul- 
taneous degassing of the three cells and easy means 
of raising and lowering the electrode in the solu- 
tions under test. Camera attachments are also 
available. We offer an applications advisory service 
together with demonstrations on your own samples. 





SOUTHERN INSTRUMENTS 


ANALYTICAL INSTRUMENTS DEPT. OF SOUTHERN INSTRUMENTS LTD., CAMBERLEY, SURREY 
Telephone: CAMBERLEY 340! (7 lines) 





Send now for ‘Trace Techniques’ containing 30 new polarographic methods. 
Price 25/- post paid. (U.K. only). 





THE 
QUERE 
TITROMET 


has wide applications in 
recording physico-chemical processes 








The Quére Titrometer is a precision 
instrument for recording titrations 
accurately. Equipped with an auto- 
matically variable recording table to 
suit the gradient of the curve, it 
permits the rate of advance to be re- 
duced when the rate of change in- 
creases. Reagent flow is controlled by 
the table mechanism and by changing 
the jet of the syringe, the volume being 
represented by the abscissa of the 
graph and the state of mixture by the 
ordinate. The circle method de- 
termines accurately the end points of 
titration. The circuits permit all kinds 
of potentiometric titrations and with 
special attachments it is possible to 
perform conductimetric or polarised- 
electrode titrations. 





3% PHOTOMETRY The Quére strip photometer attachment is 
provided with filters and a vacuum type photocell 
giving accurate and stable readings. 


* USING A LIQUID MEDIUM photometric attachment to this Recorder 
allows any photocolourimetric titration, 
recording photometric variations instead of equivalent points. 

3 INTEGRATION The Recorder automatically integrates the curve as it 
is traced. The results are entered on the axis of the ordinate of the curve 
by means of an electric pen marking ‘tens’ and ‘units’. 

3 RECORDING TIME FUNCTIONS The Titrometer is fitted with a 
zero drift correcting circuit using an automatic potentiometer. To make 
accurate measurements it is necessary only to check the zero periodically; 
the instrument itself will then introduce the necessary corrections. 


Write for fully illustrated and descriptive /eafiet 





Thy . ’ 
j / As 
] i y} 1! jf % A if sy Werndee Hall, South Norwood, 
Yul London, S.E.25 
Tel: ADDiscombe 6046-8 JSP 5719 
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Chemicals for 
ANALYTICAL CHEMISTRY 


@ Substances for the preparation of 
h 


e 
aide idlelamelelitialelan, ighly concentrated 
st 


r solid substances serving for 


se Toliti diel) mela mel ailali 


eagents: Organic substances 
the determination of meta 


t by gravimetr analysis 


@ Reagents for chelatometry—serve for 
the determination of the sought sub 


stance Dy titration 


@ Indicators alka 


reduc ng ang compiexometr 


@ Indicator and reagent papers for 
determining and testing the content 
of substances, the acidity, the alkalinity 


etc on a broad scale 


PHOTO-CHEMICALS 


Optical sensibilizers 
Stabilizers 


Sensibilizing dyestuffs and 
other photo-chemicals. 


_ CHEMAPOI 
Z/ 


cclxiv LABORATORY PRACTICE DECEMBER 1959 








THE 
LABORATORY 
GLASSWARE 


FOR 
THERMAL 
MECHANICAL 
CHEMICAL 


‘STRENGTH 


Prove it by testing it 


Deliveries are prompt—prices 
very competitive—Save time 
and money— 

BUY MOWNAX NOW! 














JOHN MONCRIEFF LTD., PERTH, SCOTLAND 
London Office: 30 CURZON STREET, W.1 
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There are many ENUUAWWRIR 
for the Laboratory... 


























For Semi-micro 
analysis 


-— 














lzomantte } 
= aes a r: 
= ‘ f 

=m t For Buchner Funnels 


of all sizes 





One Multisize lsomantle 





Extraction Units for 


takes several flask sizes 3 ; 
Soxhlet and Kjeldahl work 

















Can we solve your 
heating problem.....? 


The display of electric heating mantles is representative of the 
variety of laboratory heaters we offer. For special heating problems 
we make Isomantles to individual requirements. We have lately 
doubled the production space of our modern factory and can serve 
you better than ever. 











Drop Stand for 
exothermal reactions 


Send for catalogue LM on laboratory mantles and the latest Plant Catalogue PLT/58 
fully documenting Electric Surface Heaters for pipe lines, columns and vessels. 














ISOPAD LIMITED, Barnet By-Pass, Boreham Wood, Herts. 
Telephone : ELStree 2817/9. Grams.: lsopad, Boreham Wood 


Bottom and top mantles for 
all flasks up to 200L capacity 


@®eeeeesc oe eoeeeoeeeoeeaeeeee Oi 


cclxvi LABORATORY PRACTICE DECEMBER 1959 






























the most sensitive 
and accurate 


PEN 
RECORDER 


now available 














The clear definition of this square-wave trace 
shows the remarkably accurate results which 
can be obtained with the Savage and Parsons 





six or eight channel pen recorder. Designed for 
use with suitable electro-mechanical pick-ups, 
this instrument will record strains, pressures, 
flow velocities and temperatures. Six or eight 
variables with a frequency of 0-100 c.p.s. may be 


¢_ = ars Gg Oa ee oe recorded continuously on 8 in. paper. 
_ —_——_ —-  — 


st—2 *e - 


peas ie ye Ty A Control of 


accurate within 1°, and there is little or no overrun of 


paper speed in the S.P. pen recorder is 


the pen. A multi-way gauge selector can be incorporated 
which permits twenty-four signal points to be connected, 
any six of which may be recorded simul- 
taneously. Amplifiers and other ancillary 
units are also supplied for use wiih the 


recorders. 


Please write for publication 3/3 





SAVAGE AND PARSONS 


SAVAGE AND PARSONS LIMITED 


WATFORD - HERTFORDSHIRE - ENGLAND - TEL: WATFORD26071 





STATIC & DYNAMIC STRAIN RECORDERS 
6 CHANNEL RECORDING CAMERAS - RESISTANCE THERMOMETERS 
STATIC LOAD PLOTTERS REMOTE HANDLING EQUIPMENT 
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B fees t bs A new 

Another oa : technique 
Addition... = for 
laboratory 











to our 


— 





‘Off the Shelf’ Service 


and more efficie ont 





. : laboratory mixer. In- 
which we i 
e issue two monthly, spotlights recent stead of the old-fashioned 


additions and modifications which manufacturers Of evolving blades. it has 


various ranges of laboratory apparatus have made. a mixing element vibra- 
ting up and down 6,000 








If we mailed all the literature concerned it  jimes a minute. There's 
would embarrass users and often cause duplication. no vortex, no stratifica- 


‘Scientific’ News enables you to apply for the tion. Lumps are rapidly 


: ; ; broken up. 
literature which interests you. 





The Vibromix is perfect 

The November issue contains for use under pressure 

te ; ; or vacuum in a closed 

@ Additions to Quickfit, E-Mil, Interkey and — ..stem—because it’s so 
Whatman ranges. easily sealed with the 

' : special sealing unit. With 
@ New items not shown in our General Cata- 
logue. it will mix, stir, agitate, 


its various attachments, 


@ Surplus stocks available at reduced prices. paler — } 
ify, sprinkle and aerate. 

Fully controllable, of 

If you have not already received your copy We course, from the gentlest 

will gladly put you on our mailing list. to the most powerful ‘ 

action. 


ws 








Write for full details: 


Scientific Supplies Co. Ltd. GEETET-TD 
Scientific House, Vine Hill, London, E.€C.1 J ianpon sciENTIFIC COMPANY any 


Telephone: TERminus 7765 6 Cromwell Place, London, $.W.7. Tel.: KNI 1131 
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Ss TAN TON’S 
NEW 1959 CATALOGUE 













: ° : ton 
is your complete guide Pa 
Lae ecision 
to precision balances 7 
balances 





LLL 


1959: 
















Here’s a selection you can’t afford to miss:— 


New healiéiré - Set of weights included 


New fealiré -— Twin Bankweight Loading 
STANTON A.49 
STANTON B.20 


Already one of the most = 

popular balances in our . A worthy successor to 
range. A set of five Britain's first full 
weights from 10-100 g. | ii Weightloading Balance, 





is now built into the this model now incor- 
case on a small turn- porates a new graticule 
table adjacent to the and twin bank weight- 
pan, for greater con- loading, for greater 
venience and quicker convenience and quick- 
weighing. Capacity 200 er weighing. Capacity 
- g.—Sensitivity 0-1 mg. 200 g.—Sensitivity 0-1 
mg. 













New Features — And still the best value cbtainable - 


Vernier Scale 


Partial Release 

STANTON ULTRAMATICS 
Four models now available, 
all incorporating facilities for 
tare weighing and partial re- 
lease. New numbered Vernier 
scales on Models U.M.3 and 
U.M.10, for greater con- 
venience and quicker weigh- 
ing. Capacity 200 g.—Sensi- 
tivities 0-1-1 mg. 


Our new catalogue is more 
informative than our press advertisement. 
A DEMONSTRATION will be more convincing than either. 


A postcard wili bring a technical representative 
to your laboratory 


STANTON €.26 


A firm favourite in 
schools and University 
Laboratories where ac- 
curacy, dependability, 
and robustness are the 
key requirements. 
Capacity 200 g.—Sen- 
sitivity 0-1 mg. 















waTnanted 
STANTON . PRECISION BALANCES 


STANTON INSTRUMENTS LTD. 119 Oxford Street, London, W.1. Tel.: GERrard 7533/4 





There's nothing like the Watson ‘Service’ 


The most widely used laboratory microscope — 
The instrument which grows to meet the demands 
made upon it. 


For the student it is a microscope of admirable 
simplicity and highest quality. As work becomes 
more complex the addition of accessories fits 
the Service for the most specialised tasks. 


Robust, built for a lifetime of service, this 
microscope has all the optical and mechanical 
refinements which have made WATSON 
STANDARD the highest praise. 





W. WATSON & SONS LTD. . BARNET. HERTS. 


Introducing...... 


THE ‘QUADRATE’ OVEN | 


Designed specially to meet the needs of teaching 
and industrial laboratories, this new oven, on 
modern lines, is robustly constructed and has 
excellent performance characteristics up to a tem- 
perature of 200°C. 

Liner and Outer Case are of welded mild steel. 
Finish: High grade hammer silver-grey stove enamel- 
Working-Space: 12” x12” x12", with two shelves. 
Overall Size: 17” Wide x 16” Deep « 21” High. 


Control is by means of a variable thermostat which 
gives a maximum temperature fluctuation of --3 °C. 


H-2260 THE ‘QUADRATE’ OVEN ... £35 Os. Od. 


Hearson 


CHARLES HEARSON & CO., LTD. 
Willow Walk, London, S.E.1. Tel. BER. 4494 


and at 161 Brownlow Hill, Liverpool, 3 
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We use—and misuse—all kinds of our own 
equipment in our own laboratories. So when we 
design and manufacture for vou, we incorporate 
ideas and improvements that are fed back from a 
resident panel of keen critics whose only interest 
lies in getting the best equipment possible for the 
job in front of them. Here are a few of 

the items in which you reap the benefit of 

their influence and experience. 

Stabilised Power Units 

These units are manufactured to tight 
specifications and offer an extensive range of 
stabilised outputs. They incorporate a number of 
additional facilities and are all designed for 
standard 19-in. racking or bench use. We'll be 
happy to send you our latest catalogue describing 
this equipment and giving all the essential facts 
about it for ordering. Make a note of these 
associated Siemens Ediswan products; we invite 
you to send for literature or fuller information 
about those that interest you. 

Siemens Ediswan 

Clix Radio and TV Components— 

Valve Holders, Plugs, Sockets, Screening Cans, etc: 
Siemens Ediswan 

PTFE Insulated Instrument Wire— 

In 11 colours (and with trace). Conforms to 
Sections B & G of Specification 

EL. 1930 Ministry of Supply (Air). 


DECEMBER 1959 











LABORATORY PRACTICE 





this space 


this is where you will be fitting your latest item 
of laboratory electrical equipment; whatever goes here 
must be above suspicion. So when you come to fill 
this space, think in terms of Siemens Ediswan.. . 


Stabilised Power Unit Type R.1095 

Outputs: (1) Continuously variable highly 
stabilised D.C. output between 120 
and 250 volts. Load 0-50 mA 
Unstabilised centre tapped 6.3 volts 
A.C. supply at 3 amps. 

10 volts mains change or 0-50 mA 
load change result in less than 
0.1SV change of output which is 
effectively independent of mains 
frequency and waveform. 

Less than 3x2 under all conditions. 
Approximately 2mV R.M.S. with either 
positive Or negative terminal earth. 


7) 


Stability: 


Output Resistance: 
Ripple : 


Low Frequency Oscillator Type R.2125 

For testing, calibrating and setting up amplifiers, 

vibration recorders, wave analysers and oscilloscopes. 

Frequency Range: lecs—130 Kes. 

Frequency Accuracy: 2° 

Output: Sinusoidal. Balanced push-pull, 50 
volts p-p. Maximum on open circuit. 

5 x 20dB steps plus 0-20dB 
continuously variable. 

Output impedance: 6002-0-6002. 

Bench or 19-in. rack mounting. 


SIEMENS EDISWAN LABORATORY 
ELECTRICAL EQUIPMENT 


Attenuator: 


ME 
sit MOE SIEMENS EDISON SWAN LTD 
An A.E I. Company s 
PD17. 155 Charing Cross Rd.,London, W.C,2 
Telephone: GERard 8660. 

Tejegrams: Sieswan, Westcent, London. 


£Diswawn 
a oe 


CRO 











cclxx! 





Voltage Regulating Transformers 
and ome let Regulators 


WW WOE 
from 250 - 580 VA Models 41 and 42 





SSS VVwy 







** Universal fixing centres 


* Choice of ganged or automatic models 






THE NEW MODELS 71, 72from!.5to 2.5KVA 
Self-aligning brush gear 


(PATENT PENDING) 






* Universal fixing centres 






Choice of ganged or automatic models 





Details available from:— 

THE BRITISH ELECTRIC RESISTANCE CO. Ltd. 

B lE RCO Queensway - Enfield - Middlesex Telephone : HOWard 2411 
—_ Telegrams : Vitrohm, Enfield BR 136 











— : i 


oct ‘M’ tyre 


METERING PUMPS 


DELIVERY VOLUME % OF MAXIMUM 





ee me oe Se ee ee ——<-- 











' ae | ‘ 
Delivery 
7S T "Tt aa A ee 
' Ex Stock 
TYPICAL TEST 1 
CALIBRATION CHART Accurate metering pumps suitable for most 
liquids. Variations of flow are obtained by 


micrometer adjustment of stroke whether pump 





is working or stationary 


10 capacity ranges : 

0O—0.75 litres hr. to O—37 litres hr. 

Pump heads for different capacities are readily 
interchangeable on all DCL Metering Pumps 





FOR ‘M’ TYPE PUMP 1 
= oA 


MICROMETER CONTROL SCALE 1 
' 2 3 4 5 6 7 


for small constant flows oka THE DISTILLERS GOMPANY LIMITED 


DCL MICRO PUMPS 





























Full information available on request. 





Adjustable by micrometer PUMPS, ENGINEERING DIVISION, GREAT BURGH 

9 capacity ranges: 0O—7 cc hr BURSTING DISCS. EPSOM, SURREY Telephone: Burgh Heath 3470 ; 

to 0— 1500 cc hr. | 
$3 








Bale se" Sel Rem fee = REY 
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The PUNGOR type high-frequency titri- 
meter operates in the vicinity of the 150 Mc 
frequency. It can be used for the determination 
of acids and bases in aqueous and non-aqueous 
dissolvents. It lends itself to precipitation tests 
as encountered in argentometric measurement 
or in sulphate and alkaloid determination, etc. 
It permits the temporal variations of fluids in 
enclosed ampoules to be observed by watch- 
ing the changes of the conductibility. Finally, 
it can be used as an indicator for process 
inside ion exchanging columns. 


* 


Exporters : R000 mer 


METRIMPEX : 


Hungarian Trading Company for Instruments 
Letters : Budapest 62. P.O.B. 202. 
Telegrams : INSTRUMENT BUDAPEST 

-* 
Representative for England: 
Cc. R. Braybrooke & Co. Ltd. 


Dashwood House, 69 Old Broad Street 
London, E.C.2. 
















Da i tip oan ita tag at oe 
F 
WILD-BARFIELD LABORATORY MUFFLES f 


ensure perfect performance 





Wild-Barfield tube muffles are available with single 
or twin tubes. They have many uses, including 
critical point determinations. Maximum tempera- 
ture is 1050°C (1922°F), controlled by a hand- 
operated energy regulator type controller. Two 
tubes sizes are available: 12° (305mm.) long by 2 
(5lmm.) diameter, and 20° (508mm.) by 2°(51mm.). 
Wild-Barfield’s great experience ensures perfect 
performance and a long, trouble-free life. Full 
details on request. 


ELEecTRiIC 





WILD-BARFIELD ELECTRIC FURNACES LIMITED 


WATFORL HERTS Telephone Watford 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PAS 
WBM 66 
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) MICROSCOPE GRATICULES | 


SWI FT | —— 





MEASURING: COUNTING: SIZING 


omprehensive brochure free on request 


JAMES SWIFT & SON LTD. 113-115A CAMBERWELL ROAD, LONDON, S.E.5 RODney 5441 


Astell EVERYTHING FOR THE LABORATORY 


ees 











APPARATUS . CHEMICALS 


GLASSWARE - MEDIA 
ee 








AND THE Astell SPECIALITIES 


Roll Tube Apparatus ee 


Bacteriological Test Tube Seal we AS 
Low Temperature Incubator T RB 
Mechanised Hortvet Apparatus -- 


Lactometers & Hydrometers 

A. & M. Phosphatase Test 
Automatic Acidimeter 
Unbreakable Floating Thermometer 
Brinometers & Urinometers 
Gerber Centrifuges 





Astell LABORATORY SERVICE CO. LTD. 172 srownnii ao., CATFORD, LONDON, S.E.6. Tel. Hither Green 4814/5 
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This unique water still is in use in a number of research establish- 

ments and hospitals where water of the highest purity is essential. 
heater and all electrical equipment 

£25. 10s. Od. inclusive of carriage and 
packing in U.K. 


Obtainable ONLY from 
L. V. D. SCORAH, M.Sc. 
(Manufacturer of the ‘“SCORAH’ Blowpipe). 
44, NORTHFIELD ROAD, KINGS NORTON, 
BIRMINGHAM, 30. Kings Norton 1885 


Price complete with 
230 volt (a.c. only) 


Sole Agents for: 


GAINSBOROUGH INCUBATORS & OVENS 
SOXHLET & SEROLOGICAL BATHS, 
& FLASK HEATERS 


BROCHURE ON REQUEST ‘ 


Agents & Stockists for 
Oertling & Stanton Balances 
Muffle & Tube Furnaces 
Electrothermal-Mantles & Tapes 4' 
Microscopes : 
Pyrex, Monax, Firmasil 
Davisil, Quickfit & Quartz 
& E-Mil Glassware 
Worcester Royal Porcelain 
Fume Extraction Systems & Laboratory Furniture 


The SCORAH Automatic Electric 
all glass WATER STILL ( patented) 


Automatic. Can be left on without attention. Heater cur- 
rent cuts off if water supply is interrupted, or inadequate or 
forgotten. When receiver (5 litres capacity) is full, cur- 
rent cuts off. When distilled water is drawn from receiver, 
the still resumes operation until receiver is refilled. 


Purity. Electrostatically charged condenser droplets can 
pick up fumes, dust and air-borne organisms from the 
laboratory atmosphere. The design of the receiver vessel 
ensures absence of such contamination. 


Efficiency. Heater of Scorah design and manufacture, con- 
sumption 1700 watts, output 2-4 litres per hour (the full 
theoretical yield). Cost 34d. per gallon at Id. per unit. 


Safety. The heating element is out of contact with the feed 
water thus eliminating danger from ‘live’ water supply 
or electrolytic effects or ‘burn out’. 


Assembly. No retort stands or clamps are required. The 
24” diameter ball joint gives a strainless set-up. Outlet 
cap on boiler for quick periodical drain-off of sediment. 
The still may be installed on a shelf or platform about 
1 ft. above bench level near a sink and enclosed in a trans- 
parent plastic cover to keep out dust. Phoenix heat- 
resisting glass. Interchangeable ground glass joints. 


* VISIT OUR SHOWROOMS & 





RALPH CUTHBERT LTD 


COMPLETE LABORATORY FURNISHERS 


Head Office 
10-16 WESTGATE, HUDDERSFIELD 
Tel: 6323 
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London Branch 
26 MORTIMER STREET, LONDON, W.1 
Tel: MUSeum 3512/3 
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Recommended 
Working Temperature 





In order to provide uniform 


; ; BENZYL-DIPHENYL 80° — 150°C 
supplies over a period of years 
. — DIETHYL-DIGOL (ethyl carbitol; diethylene glycol diethyl ether) Room Temperature 
B.D.H. have specially purified . 
+: . DIGLYCERO hed 
large quantities of stationary sachin ee 
phase materials for gas chro- DIMETHYL SULPHOLANE Room Temperature 
matography, which are nOW — DINONYL PHTHALATE 20° 100°C 
held in stock as single batches. FORM-DIMETHYLAMIDE (dimethyl-formamide) — 20° - 20°C 
> following aterials _— ~ 
The following materials, | yeyapecane ae 
characterised by the description = 
. ~ 2:6:10:15:19:23 - HEXAMETHYL-TETRACOSANE (squalane) 20° - 150°C 
‘for gas chromatography’, are . 
TRITOLYL PHOSPHATE (tricresyl phosphate) 20° — 150°C 
available: 
A ARREARS 6 one ee RN A AD ES. BG AR a TT IRIN EAE ROR 


‘Celite’ for gas chromatography, prepared from ‘Celite’ 545 and washed 
and redried after grading to remove occluded dust, is issued in 100 g 
bottles in the grades of 30-80 and 80-120 mesh. 


THE BRITISH DRUG HOUSES LTD - B8.DH. LABORATORY CHEMICALS DIVISION * POOLE + DORSET 





OFF THE SHELF SERVICE... 


FOR GRADED LABORATORY CHEMICALS and ACIDS 


BY :—BRITISH DRUG HOUSES LTD.: HOPKIN & WILLIAMS LTD.: 
MAY & BAKER LTD.: L. LIGHT & CO. LTD.: G. T. GURR LTD.: 
JAS. WILKINSON & SON LTD.: RIDSDALE & CO.LTD. 


Write for details and samples of the ‘Beecroft’ range of PVC Bungs 


BEECROFT & PARTNERS 


Telephone: SHEFFIELD 29686 
(3 lines) 











BEECROFT & PARTNERS (METALLURGISTS) LTD., RETORT WORKS, SUFFOLK HOUSE, SUFFOLK ROAD, SHEFFIELD 2 





end runner 


new lines 
new designs 


plus 
‘TREAMIC’ TT 


Available with four mortar sizes, 
7 in., 10 in., 15 in. and 20 in 
Mills supplied complete with 
electric motor and starter and 
with either ceramic or metal 
mortars and pesties. 


The mortars and pesties are 
interchangeable. A ceramic set 
can be used to process material 
adversely affected by contact with 
metal and a metal set, either high 
grade cast iron or stainless iron, 
can be carried as a spare set for 


Ht chee | lo 











use on material for which Registered Trade Mark 4 
ceramic is unsuitable ‘Treamic’ is a process perfected by F 
us Over a period of seventeen years = 4 
whereby colour fillings in the etched | gic 
The pesties are arranged to The No. 0 Model is an graduations of laboratory glassware T4 
ater cag Cat & a & om ideal laboratory unit for are made permanently legible under ey 
of the mortars to facilitate either dry or wet grinding al a - 1 = Robe i 
emptying or cleaning small quantities of mater- Orme = itions of use. Labor- —) = 
ial. The mortar is 7 in. atOry tests show that glassware s 


diameter x 2iin.deepand treated with the ‘Treamic’ process 
has a working capacity of | Will withstand immersion for long 
about 250 grammes periods in a range of liquids from 
boiling water to concentrated sul- 
phuric acid with absolutely no 
—— to the etched graduations. 
*Treamic’ treated glassware can be 
THE PASCALL ENGINEERING CO. LTD chennai cath chamiinadl Oo, anaes toe 
GATWICK ROAD - CRAWLEY - SUSSEX most intensive acids with no fear of 
the graduations becoming discol- 
oured or illegible. 
*Treamic’ is now available without 
extra cost on pipettes in the E-MIL 
Gold Line range of laboratory I 


INSTRUMENT : glassware. 


GEARS 


PRECISION MACHINE CUT = ie. 


+4 
44 





Write or telephone 
Crawley 25166 for 
List EN 2512 






































EEknas |) CERRRERER ERE 


The new E-MIL catalogue supple- | | 
ment No.2 contains full information | | \ 

on NEW LINES and NEW ay 
DESIGNS in E-MIL GOLD LINE ° a 
LABORATORY GLASSWARE, * 

and a full laboratory report on 
*‘TREAMIC’. ' v 


HAVE YOU RECEIVED YOUR COPY ? 


fopopepey 








If not write today to : 


H. J. ELLIOTT LTD. 


SPENCER 


COMPONENTS 


5 HIGH STREET, 
KINGS HEATH, 


HiIGhbury 

3155 BIRMINGHAM . 14 
re E-MIL WORKS . TREFOREST INDUSTRIAL ESTATE 
PONTYPRIDD GLAMORGAN ° GREAT BRITAIN 








Telephone 
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Nothing to it... 
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co 


yw when you know how 
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EDITORIAL 


CTIVITIES and functions in the scien- 
Aititic world have multiplied so rapidly 
lately that there is now almost an automatic 
resistance to anything new. ‘What, another society?’ 
or ‘What, another journal?’ are expressions not infre- 
quently heard today. There is certainly a good reason 
why new things should not be started unless there is an 
adequate demand for them. Societies and publications 
both take time, energy and money, and like hypotheses 
should not be multiplied unnecessarily. In practice the 
law of supply and demand will inevitably operate and 
if there is insufficient use for the society or journal it 
will sooner or later fade out. 

International congresses are another type of activity 
which have become very popular in recent years. These 
combine three functions—the reading of papers and 
holding of discussions, the publication of (now very 
weighty) proceedings, and the provision of opportuni- 
ties for scientists from various countries to get together 
to talk over their problems. There is now general agree- 
ment that the last is the most useful of the three and the 
second is of doubtful value. Any function which brings 
scientists together can potentially serve the purpose of 
the last. Whether it is called a congress, symposium, 
convention or anything else is rez ally immaterial. 

Science is essentially a practical subject and, to be 
healthy, must always be linked to the laboratory. Theory, 
hypothesis and even pure speculation have their uses, 
but divorced from experimental work they soon lead 
the scientist into a morass of confusion and hopeless 
error. The great advances of science can frequently be 
directly attributed to the elaboration of new techniques 
—the microscope in biology, pure culture methods and 
the electron microscope in microbiology, high poten- 
tials in physics, chromatography in chemical analysis, 
X-rays in medicine, radar in astronomy, statistical 
methods in biolegy especially, and so on. Thus the ad- 
vances in science are yery largely the advances in labora- 
tory technique. 

It is common today to hear scientists say that they 
do not have enough time to read and digest all the 
journals that come to them, and to attend all the society 
meetings and congresses of interest to them. There just 
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A New 
Exhibition 








is not sufficient time for this. The same reasoning applies 
to keeping abreast of the advances in scientific appara- 
tus and materials. It is possible by attending demonstra- 
tions at society meetings, by combing the literature and 
by going round to all the manufacturers to follow the 
advances, but these procedures are very time-consuming. 
It would be very helpful if all new apparatus could be 
made available for examination at one place at one 
time. 

This will be achieved next year by the organization of 
the first comprehensive exhibition of laboratory equip- 
ment and materials ever to be held in this country. From 
time to time specialized exhibitions have been organized 
by scientific societies, but this will be the first to have a 
full coverage for all experimental sciences. 

The exhibition to be organized by ‘Laboratory Prac- 


tice’ will be held at the Royal Horticultural Society's 
New Hall, Westminster, from June 20 to 23, 1960. The 
very latest laboratory apparatus will be available for 
detailed examination and the technical staffs of the 
leading manufacturers will be present to answer 
questions. 

An interesting feature will be a series of lectures on 
recent advances in laboratory techniques by scientists of 
international reputation under the chairmanship of 
members of our Scientific Advisory Committee. The 
subjects envisaged include medical biochemistry, chro- 
matography, rheology, bacteriology, analytical reagents, 
micro-techniques, glass in the laboratory, spectroscopy, 
ion exchange techniques and metallurgy. Tickets for 
these lectures will be made available to subscribers to 
‘Laboratory Practice’ in due course. 


Recent British Standards 


Methods of Testing Vulcanized Rubber 

Use of a micro-instrument, for the testing of smaller and 
thinner test pieces, is the feature which distinguishes this 
Part of the revised B.S.903 from the standard hardness test 
specified in Part A7 of the same standard. (Part A.20, B.S. 
903 :1959, price 3s.). The micro-hardness test—applicable to 
samples down to | mm. thickness—is, in fact, a ‘scaled- 
down’ version of the test in Part A7. 

Following an explanatory note, separate sections of the 
new publication deal with: test piece, apparatus, procedure, 
temperature of test, and form of report. 

The standard concludes with a table for the determination 
of hardness in British Standard and International Rubber 
Hardness degrees for instruments calibrated in millimetres. 


Determining the Bursting Strength of Paper 

The latest addition to the eight existing British Standards in 
the series for paper and board testing methods is this new 
32 page publication based on the work of the Technical 
Section of the British Paper and Board Makers Association 
(B.S.3137:1959, price 6s.). 

B.S.3137 describes the well-known pneumatic and 
hydraulic types of testers and gives instructions for using 
them and methods of reporting results. 

While the instruments are of the well-known types, it has 
been found that the variation in results in the past has been 
quite considerable, and the standard therefore specifies 
certain details of the instruments more precisely. 

The fully illustrated standard concludes with appendices 
dealing separately with gauge calibration, gauge pointer 
constants, gauge hydraulic constants, and precision of results. 


Laboratory Potentiometric pH Meters 

This new British Standard (B.S.3145:1959, price 3s.) specifies 
performance requirements for laboratory potentiometric pH 
meters. Its publication is particularly appropriate in view 
of the issue in recent years of standards for pH scale and for 
glass electrodes (B.S.’s 1647 and 2586 respectively) and it 
will in due course be complemented by a specification for 
deflection pH meters. 

Among the performance requirements specified are those 
for calibration of the scales, sensitivity, stability and input 
current. Other requirements in the eight-page publication 
include those for the temperature compensating device, 
auxiliary pH control, connection to the glass electrode, and 
for screening. 

Meters which purport to comply with the requirements of 
_ a are required to be marked with its number, 

*B.S.3145’. 


Copies of these standards may be obtained from the British Standards 
Institution, Sales Branch, 2 Park Street, London, W.1. 
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Analysis and Testing of Coal and Coke 

Of the revised edition of B.S.1016 ‘The analysis and testing 
of coal and coke’, Parts 1-8 and Part 11 have already _ 
issued. Part 12 ‘Caking and swelling properties of coal’, 
now available and deals with the determination of the 
crucible swelling number and of the Gray-King Coke type 
of coal (price 6s.). 

The method for the determination of the crucible swelling 
number is essentially unchanged, except that electrical 
heating is now a permitted alternative to gas heating. 

The determination of the Gray-King coke type has not 
previously been introduced in a British Standard, although 
the coke type has been used for some time as a parameter for 
coal classification. In its original form the test was known as 
‘the Gray-King Carbonization Assay at 600° C." when yields 
of coke, gas, tar and ammonia were determined in addition 
to the coke type. The determination in its present form 
which is now described as the Gray-King coke type, deals 
only with the assessment of the coke type and is not concerned 
with quantitative yield. 

For coals of high crucible swelling number, the Gray-King 
coke type was originally determined after dilution of the 
sample with electrode carbon; it has recently been shown that 
the latter may be replaced by certain anthracites without 
affecting the results obtained. 

The 22 page publication contains six large and fully 


annotated diagrams. 


Testing of Coal and Coke 

This new publication is Part 8 (Chlorine in Coal, price 
4s. 6d.) in the programme of revising and issuing in separate 
parts B.S.1016, ‘Methods for the analysis and testing of 
coal and coke’ 

This part deals with the determination of chlorine in the 
coal sample, previously ground to pass a 72 mesh B.S. sieve, 
by either the Eschka or the high temperature method. The 
former method has been slightly modified from the original 
by reducing the sample weight from 5 g. to 2 g. and in- 
creasing the incineration temperature from 450° C. to 
675° C. 

These changes reduce operating time from about 24 hours 
to two hours. The high temperature method (combustion 
in oxygen at 1350° C. and determination of the chlorine by 
titration as hydrochloric acid) has been introduced to 
enable results to be obtained in an even shorter time. 

Following a clause on definitions, the standard deals with: 
the coal sample; determination of chlorine; tolerances; 
reporting of results. The 14- -page publication concludes with 
two full page diagrams. 
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ARTICLES 


SPEEDING UP THE CALCULATION OF RESULTS 
(WITH PARTICULAR APPLICATION TO FLOWMETER 
ANALYSES) 


by A. T. J. Hayward, B.Sc.(Eng.) 


Fluid Mechanics Division, National Engineering Laboratory, East Kilbride, Glasgow 


Summary 

The calculation of test results is often laborious. In 
many cases the labour may be reduced by mathematical 
simplifications which are approximations but within the 
overall accuracy required. 

Examples are given of the application of these tech- 
niques to determination of the specific gravity of water, 
and the calculation of discharge coefficients of venturi- 
meters. 

It is shown how these methods cut the time of computa- 
tion, with resulting increase of output of experimental 
work. 


Introduction 

There is no need to stress the point that the calculation 
of results in engineering laboratories is a wearisome 
burden. The burden has been growing heavier year by 
year, not only because the volume of work is increasing, 
but because modern engineering science is becoming 
more and more complex, while the standards of accuracy 
required are continually being raised. In consequence, 
many types of test which were once performed without 
refinements and evaluated in a few moments on a slide 
rule have now been so elaborated that lengthy operations 
on calculating machines are involved. 

Electronic computers have proved the salvation ofa 
number of hard-pressed workers whose subjects happen 
to lend themselves to that form of analysis. But the 
majority still have to do their calculations the hard way. 

For most workers, any hope of speeding up their 
calculations lies in other directions. There are a number 
of simple arithmetical devices whose existence may easily 
be overlooked, but which can often result in a surprising 
reduction in the amount of work involved in a set of 
calculations. 


Methods of Simplifying Calculations 
Most work in engineering laboratories is of a repetitive 
character, i.e. the same test is repeated over and over 
again, either with different test subjects or with the 
same subject under different conditions. In evaluating 
the results, the same calculation has to be done over 
and over again, but with different numerical values each 
time. In such circumstances, if only a small amount of 
unnecessary work is done in each calculation, the total 
time saved by eliminating this waste may be very 
considerable. 

Some useful methods of simplifying repetitive calcula- 

tions are as follows: 
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(i) Modifying experimental techniques to suit 
simpler methods of calculation. 

(ii) Combining all the constants, conversion factors, 

etc., involved in a series of calculations into one 

numerical constant. 

(iii) In a series of tests, some quantity, such as 

temperature, density, speed, voltage, etc., is often 

nearly, but not quite, constant throughout the series. 

It is then often convenient to express the quantity as 

a product of its mean or nominal value (which can 

usually be incorporated in the constant mentioned 

above, method (ii) ), and a number very clese to 
unity. Such numbers are very convenient to handle 
because they can be multiplied together, divided, and 
raised to powers (including negative and fractional 

powers) very easily. For example, (1 -0012)2/3 l 

0-0012 x 2/3 10008, to a very close approxima- 

tion. 

(iv) The use of specially compiled tables, relating to 

particular calculations. 

The last two methods, used separately or in combina- 
tion, are particularly useful and deserve to be more 
widely known than they are. 

The techniques described below, which have been 
introduced to expedite the calculation of the results of 
tests on flowmeters, afford an illustration of the way in 
which all four of these methods may be used. It is 
estimated that the use of these techniques results in a 
saving of more than a quarter of the time previously 
spent on these calculations. , 


Measurement of Specific Gravity of Water 
An illustration of the use of methods (i) and (iv) is 
afforded by the measurement of specific gravity. 

At the National Engineering Laboratory the absolute 
measurement of water flow is made by weighing the 
discharge during a measured time interval. The conver- 
sion of mass-flow readings to volumetric flow rates 
necessitates a knowledge of the specific gravity of the 
water used. An accuracy of about + 0-01 per cent (1 in 
10,000) is regarded as desirable for these specific gravity 
values, and fluctuations of this order in the specific 
gravity of the water in the test circuit are found to occur 
from week to week. Frequent determinations of specific 
gravity have, therefore, to be made. 

The accuracy called for was beyond the range of 
hydrometers, and a specific gravity ‘bottle method was 
used. In view of the high accuracy required, both the 
experimental work and the subsequent calculations 
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Fig. 1. 





were somewhat lengthy. The specific gravity bottle has, 
therefore, been replaced with the new apparatus! shown 
in Fig. | which is much quicker to use, needs no 
calculations, and is more accurate than the bottle 
method. 

The apparatus is a special form of the physicists’ 
‘hydrostatic balance’. It consists essentially of a hollow 
sphere, immersed in a Perspex tank containing water, 
and suspended by a stainless 32-gauge wire from a half- 
kilogramme semi-automatic balance. The sphere is 
made from a non-magnetic stainless steel, with an out- 
side diameter of 15 in. and a wall thickness of 4 in. It 
is loaded internally with lead shot so that it just sinks 
in water. ; j 

Water from the main sump in the hydraulic machinery 
laboratory is circulated continuously through the 
Perspex tank. This water is drawn from the ‘clean’ side 
of the by-pass filtration system, in order to avoid 
fouling the sphere with grease and dirt which are 
usually present in small quantities in the sump. 

With this type of apparatus, specific gravity 
W W, 


where W true weight of sphere, i.e. weight 


W —- Wg 
in vacuo; 
W, apparent weight of sphere when immersed 


in the water being tested; 
Wa apparent weight of sphere when immersed 
in distilled water. 

The need to calculate results has been eliminated in 
the following way. The apparatus has been very care- 
fully calibrated with distilled water at various tem- 
peratures and tables based on this calibration have been 
prepared. These tables relate specific gravity to tem- 


TABLE I 


Extract from tables for use with the special hydrostatic balance 





u eight 


53 








15-0 15-1 
193 294 
290 291 
287 288 
283 284 
280 281 
276 277 
272 273 
269 270 
266 267 
262 263 
259 260 
255 256 
252 253 
248 249 
245 — 





aa 
15-2 15-3 15-4 15-5 15-6 15-7 
295 296 297 299 300 - 
292 293 294 296 297 — 
289 290 291 293 294 
285 286 287 289 290 
282 283 284 286 - 
278 279 280 282 - 
274 275 276 278 -- 
272 273 275 — — 
268 269 270 
264 265 266 — - 
261 262 ; — - _ 
257 258 -- -- — - 
254 255 — — — 
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perature and balance reading for the complete range 
of temperatures and balance readings likely to occur. 

A specimen section of these tables is shown in Table 
1. The figures in the body of the table are to be written 
after 1-00, i.e. the figure 293 represents a specific gravity 
of 1-00293. To use the apparatus, it is only necessary to 
read the semi-automatic balance and a thermometer 
which is kept immersed in the tank, and then read off 
the appropriate specific gravity from the tables. 

The whole operation can be performed in one 
minute. 

Comparative tests with the highly sensitive hydro- 
static balance at the National Physical Laboratory have 
shown that the results given by this apparatus are 
reliable to within | part in 50,000. This degree of 
accuracy is, in practice, unnecessarily high for the 
present application. It is considered that an accuracy 
of | part in 10,000, which is adequate for most 
laboratories, could probably be obtained quite in- 
expensively by the use of a sinker made by loading a 
Winchester bottle with shot and sealing it with Araldite. 


Computation of Venturimeter Coefficients 
This affords an illustration of the use of the methods 
of simplification, (ii), (ili) and (iv). 


The Problem.—The aim in the Fluids Division at the 
NEL is to measure the coefficients of discharge of 
venturimeters and other pressure-differential flowmeters 
with an accuracy of 0-1 per cent. 

To attain this standard, it is necessary to take into 
account a number of side effects which can be neglected 
in less accurate work. These complicate the calculations 
considerably and, as the 1937 ASME Research Report 
on Fluid Meters says; ‘Making such (tests) over even a 
limited range of conditions requires the use of much 
special equipment and involves considerable tedious 
computation . 

To simplify the calculations, any single effect which, 
in the worst case, will not cause an error of greater than 

0-01 per cent in the value of the coefficient of dis- 
charge is neglecied. This criterion is used to permit a 
number of simplifying mathematical assumptions, all 
of which give rise to errors of less than — 0-01 per cent. 
The terms ‘negligible’ and ‘(not) significant’ are to be 
understood with reference to the same criterion. On 
this basis a nu: .oer of minor effects, e.g. the thermal 
expansion of the flowmeters, may be neglected 
altogether. 

The basic equation for the flow through a venturi- 
meter is: 

wii A> 

—,— #-Q = C,.—— - V 2gH (1) 

t 1 V1 —m2 
where the left-hand side of the equation represents the 
absolute measurement of the flow rate, Q,—W being 
the weight of water, having a density ¢1, diverted in 
a measured time t. The right-hand side is the flow rate 
indicated by the meter, multiplied by a coefficient of 
discharge, Cy, H and g are the measured pressure 
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differential in height of fluid flowing and the acceleration 
due to gravity. 
Rearranging: 


V2g VH ¢t 61 
Vi m2 


where K — — is a ‘meter constant’, m being 
A> 


the area ratio of the meter and A> the cross-sectional 
area at the throat. 

The simple equation (3) is complicated in the 
following ways: 


(a) Conversion factor 

It is necessary for equation (3) to be expressed in one 
system of units throughout. The foot, pound, second 
system is used generally, but it is customary for the 
manometers used in the Fluid Mechanics Division of 
the NEL to be graduated in centimetres and millimetres. 
To enable manometer readings to be inserted directly 
in equation (3), the factor 30-48, (i.e. the number of 
centimetres in | ft.) is introduced. 


(b) Buoyancy correction 

In accordance with Archimedes’ principle, bodies are 
buoyed up by the atmosphere to an extent depending 
upon their volume. Because of its lower density, water 
is buoyed up toa much greater extent than the brass 
weights against which weighing machines are ultimately 
standardized. Hence, when water is weighed, the 
weights indicated by the weighing machine are in 
error. To allow for this, a buoyancy correction § is 
introduced, defined as: 


Ww 
8 = —— (4) 

Wea 
where Wg is the ‘buoyant weight’, i.e. the weighbridge 


reading. 
It may be shown that, for the usual range of atmos- 
pheric conditions in the laboratory: 


8 = 1:00106 (5) 
(c) Density of water being weighed 

The density, ei, Of the water passing through the 
calibration line is not constant, but depends upon: 

(i) temperature and 

(ii) the specific gravity of the water in the system. 

(This varies slightly from day-to-day, depending upon 

the amount of dissolved salts present.) 

It is convenient to express 9, op; where ¢ 
specific gravity of water in the system and ¢, density 
of distilled water at the same temperature as the water 
in the calibration line. 
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TABLE Il 


Values of Correction Factor 














Line Temperature Differences, °C. (Line Manometer) 

Temperature —§_ ——— s - —_  — —$——- —__—__- 
c 3 2 l 0 +] 2 +3 ~4 +$ 
16 -27 18 9 0 8 15 22 28 34 
17 29 +19 9 0 9 17 24 31 -37 
18 30 +20 10 0 9 18 26 33 40 
19 32 21 10 0 10 -19 —28 36 -43 
20 +34 22 11 0 10 -20 29 37 
21 35 +23 11 0 11 21 30 39 47 
22 37 +24 12 0 11 22 32 41 -50 
23 38 25 12 0 12 23 33 43 52 
24 +40 +26 +13 0 12 24 -35 45 54 
25 +41 +27 +13 0 13 25 37 48 58 
26 +43 +-28 +14 0 —13 —26 —38 —50 —6l 





NOTES: The figures in the body of the Table represent (C1 — 1) X 105. 


The factor C; allows for the effect on discharge coefficient of differences in temperature between the manometer and the calibration line. 


For use with water-compressed air manometers only 


(d) Manometer differential factors 
Two types of manometer are in use for measuring low- 
and high-pressure differences in the calibration lines. 
Both are of the ‘differential’ type in which the weight 
of a column of a heavier fluid is balanced by the weight 
of an equal column of a lighter fluid and the static 
pressure difference being measured. In one, the two 
fluids are water and compressed air, in the other, 
mercury and water. For both manometers, a ‘mano- 
meter differential factor’ must be introduced, to convert 
the displacements shown by these manometers to 
equivalent heads of a liquid with a density identical to 
that of the water in the calibration line. The effects of 
temperature changes on the densities of the liquids 
involved must be considered, also the effect of changes 
in the pressure of the air in the water-air manometer. 
The complications described under (a) and (5) are 
constant and may be dealt with very simply by the 
introduction of a numerical constant into equation (3). 
The other effects, however, are constantly varying, and 
it is primarily in order to allow for them without the 
necessity of performing complicated calculations for 
very test point that the new technique has been 
developed. 


o 


Method of Calculation—The principles of the new 
method of calculation are as follows: 


(i) Equation (3) is expressed in a more convenient form 


Wea 
by combining it with equation (4), and replacing - 
t 
by the ‘apparent mass flow’, M. 
KM 8 
Then Cy a (6) 


V2gH 20; 
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(ii) Mean values are assumed for all the variables 
that give rise to significant effects, thus: 

Specific gravity of water in the system 1 -0020 

Temperature of water in calibration line 18° C. 

Temperature of manometers ors 

Pressure of air in water-air manometers 

(medium-pressure calibration line)... 40 ft. w. 

Pressure of air in water-air manometers 

(low-pressure calibration line) 10 ft. w.g. 

The subscript ‘(mean)’ added to the appropriate 
symbol will be used to denote these mean values, e.g. 
Smean) denotes the mean value of the specific gravity 
of the water, which is in fact equal to 1-0020. 

(iii) Using these mean values and tables of the physical 
properties of air, water, and mercury, equation (6) is 
expressed in the simplest possible form: 

KM 
Cy —.0 (7) 
vn 


A A) 


where h is the actual manometer reading in centimetres 
and © is a numerical constant. 

The numerical value of © will be different for each 
of the three cases, water-air manometers (medium- 
pressure calibration line), water-air manometers (low- 
pressure calibration line) and mercury-water mano- 
meters. Where a high standard of accuracy is not 
required, equation (7) (in its three forms, corres- 
ponding to the three cases described above) may be 
used directly. 

The error caused by neglecting these factors will 
generally not exceed + per cent. 

(iv) for high accuracy, however, corrections must be 
applied to allow for differences between the assumed 
mean values and the actual values. Equation (7) then 
takes the form: 
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Cy 2. f2t:...&. (8) 
\h 
where C;, Co, etc., are correction factors, each relating 
to one particular effect. 

These correction factors have all been evaluated and 
tabulated for all the conditions likely to occur in the 
NEL systems. Since they are all extremely near to unity, 
they have been tabulated in the form (C,, 1) 105. 
Table 2 is a typical example. They may ‘be multiplied 
together very rapidly by adding the tabulated values 
together, since C;.C> 1 =(C, 1) ~ (C2 1) 
when C; = | = C>. The error involved in this approx- 
imation is negligible for the values of the correction 
factors which occur. 

The evaluation of ©, C,;, C>, etc., for each of the 
three cases has already been described in detail else- 
where2. As an illustration of the method, the evaluation 
will be considered here for one case only, namely, that 
of water-air manometers in the medium-pressure 
calibration line. 

For any differential 


~ 


factor’, 5, is given by: 


manometer, the ‘differential 


om] em? 
5 (9) 


where omi, m2 are the densities of the two mano- 
meter fluids. 

In the present case, at the assumed mean values, the 
two manometer fluids are, water of specific gravity 
1-0020 and temperature 18° C., and damp air at 18°C. 
and a pressure of 40 ft. water gauge, which has a 
density of 0-00263 g./ml., equivalent to 62-428 
0-00263 Ib./ft3. Substitution in equation (9) leads to: 
0-99737 (10) 

The presence of air in an air-water manometer is 
usually neglected; equation (10) shows that, even in the 
NEL medium-pressure calibration circuit, where the 
head is only 40 ft., neglect of this factor would introduce 
a systematic 4 per cent error in the measurement of the 
differential pressure. 

Equation (8) now takes the form: 


8 I(mean) 
—. 


where 32-2031 ft./sec.2 is the measured value of the 
acceleration due to gravity in the hydraulic machinery 
building at NEL, 62-342 Ib./ft3. is the density of dis- 
tilled water at 18° C. the other values are as given 
previously, and C ; is a correction factor to allow for the 
effect on the discharge coefficient of any difference in 
temperature between the manometer and the calibra- 
tion line. C> is a correction factor to allow for the 
effect on the discharge coefficient of variations in 
manometer air pressure from the mean value of 40 ft. 
water gauge. C; is a correction factor to allow for 
variations in the temperature of the calibration line 
from 18° C. C4 is a correction factor to allow for 
variations in specific gravity from 1-002. 
Equation (12) can then be simplified to: 
KM 
Cy = 0011039 C).C2.C3.C4.- (13) 
Vh 


Example.—For a venturimeter with a throat diameter 
of 4-923 in. and an upstream diameter of 11-973 in., 
the meter constant, K 7-4553. 

For the medium-pressure calibration circuit with 
water-air manometers, the circuit constant, © 
0-011039. 

Hence the combined constant, OK 0-082298. 

Given this constant, the results of every test made on 
this meter in this circuit may be evaluated speedily as 
follows: 

(i) Divide weightank reading by time: 

(calculating machine). 

(ii) Look up square root of manometer reading = V h 

(Barlows Tables). 

(iii) Divide M by V h (calculating machine). 


(iv) Multiply by the constant, OK, to give an 


Vh 


uncorrected* value of Cy 

(calculating machine). 

(v) Look up (C:C; » (Co 1), (C4 ), add 

them together to give °C sect shy 

(vi) If, as is usual with venturimeters, 0-95 Cy 
1-05, the ‘Correction’ may be added directly to 

uncorrected Cy, to give corrected Cy to five figures 


to five decimal places 


l l B.€3Ce (mentally). 
a _ Thus: 
c ' us: 
2g /h.8 ‘ bf tenses) Cina 
VE = ope aw (i) W 10-030 Ib., t 81-137 sec., therefore 
Y 30-48 CF C5 M = 123-612. 
(11) (ii) h 112-2 cm., therefore V h 10-592. 
' ' (iii) M Vh 11-671. 
te. Cy KM.— M : , 
. ey SOST57 k (iv) . OK = 0-96049 = C, (uncorrected*). 
"= — Vh 
\ 30-48 CFC 
1 -00106 C; C4 *This value is termed ‘uncorrected’ because the individual corrections 
—— (12) relating to or paciinate _ have not yet been =a, oe mage 
of general character, e.g. buoyancy correction, were included 4 
62-342 1-002 poh A. rf conn Guecdiove, already been tnetnded in this aes of Ch 
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(v) Manometer 


temperature ° I2 x 10-5 
Line 22°C | .C3;-1 
temperature sine : 82 x 10-5 
Air pressure 45 ft. w.g. 

°. Co l + 9 10—- 
Specific gravity 1-0016 

‘Le l + 40 x 10-5 
‘Correction’ C,C2C3Cy4 i 

143 x 10-5 


(vi) Corrected Cy = 0:96049 + 0-00143, ie., Cy 
0-9619 (rounded to four figures). 


Conclusions 
In times of staff shortages and large commitments, 
these methods can be extremely useful. At the NEL 
it is estimated that about a thousand man-hours are 
spent each year in evaluating the results of tests on 
flowmeters. By using the methods described, a reduction 
of 30 per cent in the time taken should be possible. 
But there are wider implications which should not be 
overlooked. The old irony of the cobbler’s children 
being the worst shod might be applied to the engineering 
scientist today. He has taught the production engineer 


to apply scientific principles to his routine work and 
has, thereby, raised the efficiency of production tech- 
niques enormously. But he himself is often content to 
plough through masses of routine calculations, unaware 
that a substantial percentage of his drudgery may be 
quite unnecessary. 

We may have to wait a long while for the day when 
every large research organization has a ‘calculation 
efficiency expert’ on its staff; but meanwhile, if all 
research workers and those concerned with routine 
testing would get into the habit of examining critically 
all their own computing methods, a substantial increase 
in Output would surely result. 
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The Canadian Society for Clinical Chemistry 


The Third National Meeting of the Canadian Society for 
Clinical Chemistry was held at the Hospital for Sick Children, 
Toronto, on June 12, 1959. Seventeen papers were presented 
during the scientific sessions covering a wide range of topics. 

Dr. A. L. Chute, Chief of Paediatrics at the Hospital, 
stressed the importance of communication between the 
clinical chemist and the clinician, and also the importance of 
using microprocedures for adults as well as for children. Dr. 
Guy Nadeau of the Hospital Saint-Michel, Quebec, presented 
the first paper, outlining a scheme for the routine identifica- 
tion of commonly-used sedatives, hypnotics and tranquil- 
izers in urine. He stated it was possible, with five single 
extraction steps and five simple reactions, to identify not less 
than 20 commonly used compounds even at therapeutic 
concentrations. J. J. Armstrong of the Biochemistry Depart- 
ment, University of Western Ontario, gave details of a 
chromatographic method for the quantitative determination 
of free amino acids in serum and urine. Dr. R. H. Pearce of 
the Department of Pathological Chemistry of the same 
university presented two papers, one dealing with the use of 
refractive index in routine analysis as a substitute for specific 
gravity determinations, the other with the value and design 
of recovery experiments. 

A highlight of the meeting was a discussion of the tech- 
niques and uses of starch gel electrophoresis by Dr. Oliver 
Smithies of the Connaught Research Laboratories of the Uni- 
versity of Toronto. 

Dr. S. H. Jackson of the Hospital for Sick Children 
presented an evaluation of the Cotlove chloride titrator, an 
instrument which had recently been put into use in the routine 
laboratory for the estimation of chloride in urine, spinal fluid, 
serum and sweat. Dr. D. B. Tonks of the same hospital 
discussed the determination of serum cholesterol by the 
newly-developed Echols reagent, and gave examples of the 
very large errors which occurred when analysing sera 
containing high levels of bilirubin. Dr. W. F. Perry of the 
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Winnipeg General Hospital reported on his studies of plasma 
non-esterified fatty acids in hypopituitary patients, and 
showed that the concentrations of these fatty acids did not 
rise in such patients during the course of a 24-hour fast, as 
they did in normal individuals. Dr. J. J. Caesar of the Mon- 
treal General Hospital discussed the distribution and renal 
clearance of intravenous Mg.?5,and stated that renalconserva- 
tion of magnesium seemed to be due to the strong dependence 
of renal clearance on minute changes of plasma magnesium 
concentration rather than on indirect lumenal regulation. A 
modified technique for the determination of blood ammonia 
by the Conway diffusion method was presented by Dr. D. E. 
Douglas of the Montreal General Hospital. J. J. Barschel of 
Regina College of the University of Saskatchewan reported 
on the effect of temperature, ionic strength, and stoichio- 
metric ratio upon the stability of the colloid formed in 
the determination of ammonia with Nessler’s reagent. 

Of interest to haematologists as well as clinical chemists 
were the following three papers. Dr. M. C. Blanchaer of St. 
Boniface Hospital, St. Boniface, Manitoba, discussed the 
characteristics of various paper electrophoretic methods for 
detecting heme pigments in serum and their usefulness in the 
detection of intravascular hemolysis. Dr. R. H. Allen of the 
Laboratory of Hygiene in Ottawa reported on the prepara- 
tion of cyanmethaemoglobin solutions as reference standards 
for haemoglobin determinations, and Dr. P. T. Green of 
Deer Lodge Veterans Hospital, Winnipeg, showed that 
turbidity arising from increased levels of euglobulin in 
blood were an uncommon source of error in the determina- 
tion of haemoglobin by the cyanmethaemoglobin method. 
Dr. O. V. Sirek of the University of Toronto reported that 
the prolonged administration of tolbutamide in dogs often 
resulted in liver cell damage and in derangement of liver 
function. The final paper was a report on the reproducibility 
of the procedure for the determination of blood glucose by 
the Technicon Autoanalyser, presented by C. L. Cousins of 
the Provincial Public Health Laboratories, Halifax, N.S. 
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THEORY AND PRACTICE IN THE PHYSICAL 
CHEMISTRY LABORATORY 
by S. Lewin, M.Sc., Ph.D. 


Physical Chemistry Laboratory, South-West Essex College of Technology, London, E.17. 


PART I—TEACHING PROCEDURES 


its function, that is on which branch of science it 
is used for and whether it is a teaching, research or an 
industrial laboratory. Here we shall concern ourselves 
with certain teaching procedures which may be usefully 
employed in a physical chemistry laboratory in courses 
leading to higher qualifications. 

In theory, the function of the practical period is not 
only to teach the student the use of his hands or given 
equipment, but also to make him appreciate the theoret- 
ical principles with which he is supposed to have already 
been imbued as a result of lectures or reading on his 
own initiative. It should be the aim of persons in charge 
of the laboratory or the department to combine theory 
and practice as far as possible. However, as is well 
known, theory and practice are often wide apart. It is 
the purpose of this paper to consider some teaching 
procedures whereby a better co-relation may be 
obtained between the two. 

A great deal depends on those responsible for the 
organization of the practicals. Two extreme classes of 
‘authorities’ may be recognized: those who consider 
that the function of the institutions which provide 
courses for qualifications above the Advanced Level of 
the General Certificate of Education is to train students; 
there are others who consider that the function of their 
institutions is to educate their students in the particular 
scientific field. One might perhaps place the first group 
in the category of persons who are concerned with the 
training of technicians, and the second group in that 
concerned with the education of technologists. It cannot 
be too strongly emphasized that if scientific institutions 
are not to be relegated to the status of information 
centres, it is essential to educate the students in the 
scientific field and not merely to train them. If one does 
not accept this, then the old definition of a lecture as 
being ‘that process in which the subject matter is passed 
from the notebook of the lecturer to the notebook of 
the student, without passing through the heads of either’ 
may well become only too true. 

Taking as our starting point the staMdpoint that we 
Ought to attempt as far as possible co-relation between 
the lecture room and the laboratory, let us consider the 
conditions which are conducive to this purpose. A 
distinction may be drawn between organic and in- 
organic chemistry laboratories on the one hand and 
physical chemistry laboratories on the other. In the 
first two equipment is comparatively cheap and of 
standard design. It is therefore possible for many 
students to carry out a given experiment simultaneously. 


‘ie procedures adopted in a laboratory depend on 
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A tutorial preceding such as an experiment may then be 
used for the whole class. However, most physical 
chemistry apparatus is expensive and hence only a 
limited amount of duplication or triplication of 
apparatus is possible. Consequently, discussion of a 
given apparatus and experiment is given only to a 
small group of students; and this talk has to be repeated 
again and again during the year. This is essential for 
the following reason. The training of students in 
practical physical chemistry requires considerable care 
on the part of both teacher and students, because lack 
of precaution may result in expensive damage. In 
inorganic and organic chemistry laboratories, the 
probability of damage to the comparatively cheap 
apparatus is considerably decreased by the system of 
breakage fines which a student may not cherish, but 
which is nevertheless enforceable. However, it is hardly 
feasible to fine a student to the extent of even a small 
percentage of the cost of a highly expensive replacement. 
It is therefore not only necessary to give an introductory 
talk on the purpose of an experiment and hints as to 
the use of the apparatus, but it is also essential to 
demonstrate the handling of the apparatus. If this is 
done for only a small group of students carrying out a 
given experiment, it is necessary to repeat it to other 
groups of students several times in the year. As will be 
seen subsequently, the required talks may take from 
half an hour to three quarters of an hour and when a 
large class is involved, this means that the demonstrator 
is tied up with one group and is not available for 
assistance to the rest of the class. Attempts to discuss 
each particular experiment once a year in front of the 
whole class have been suggested. However, it is the 
author's experience that this method of economy is not 
successful so far as the teaching is concerned, as the 
students who carry out a particular experiment weeks 
after the original discussion and demonstration forget 
a number of important points, even though certain 
features of these have been emphasized in their notes. 

It has been argued that the use of a practical text- 
book and an experiment instruction sheet should be 
sufficient. But this does not hold in practice. Some 
students do have ‘green fingers’ in physical chemistry 
work, but many more do not. A possible parallel is to 
be found in the theoretical side, where some students 
can dispense with the lecturer and sometimes get on in 
spite of him! However, there is no doubt that the majority 
of students benefit considerably from a system of 
lectures or tutorials where guidance is given, and where 
co-relation, comparison and contrast play an important 
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part. The argument is even more valid for practical 
classes, because handling of apparatus can be more 
readily appreciated when seen than when read or heard 
about. 

When one considers a class of 15 students under the 
supervision of a demonstrator, it can be readily 
appreciated that timing requirements do not allow the 
demonstrator to spend three quarters of an hour in a 
talk about the background of the experiment, its 
ramifications, the experimental procedure and_ the 
demonstration itself. Overall teaching time require- 
ments do not allow of the holding of tutorials—which 
precede the practicals—for small numbers of students. 
In practice one finds that a rapid summary of the 
experimental requirements and experiment instruction 
sheets are given to the respective students. Some 
demonstrators tell the students which experimerits they 
are to carry out and hand out the eget ena 
instruction sheets several days before the practical is 
due. However, quite a number of students particularly 
evening or part-time day release students—do not look 
at these sheets until they are in the laboratory, some 
even lose the sheets without having looked at them. 
Naturally many demonstrators refuse to lend instruc- 
tion sheets to students. 

The methods to be advocated presently, in an effort to 
improve instruction in the practicals, may appear to 
some to amount to ‘spoon-feeding’ the students. It is 


therefore desirable to discuss first the pros and cons of 


trying to pursue ‘ideal’ methods of teaching students 
instead of straightforward lecturing. 

In teaching students one is invariably confronted 
with the problem of how far‘one should explain the 
subject and to what extend the student should be 
encouraged to overcome the difficulties encountered 
himself without assistance from the teacher. It should 
be borne in mind that the function of teaching colleges 
is not merely to pass on information and explain. it 
until it is easily digested by the student; colleges have 
a duty to develop ‘the student's thinking capacity and 
his self-reliance in the scientific field in which he is to 
qualify. We may remember that one definition of an 
expert is ‘a person who need not know the answer to 
the question immediately, but who knows where to 
look for the information which will enable him to 
formulate the answer’. 
the major functions of a teaching institution is to edu- 
cate the student to a stage when he will be able to 
formulate the required answers. Naturally, the more 
digestible the information is made and the better it is 
presented, the less effort the student has to make to 
absorb it. It may therefore be argued that there is 
considerable danger that attempts to reduce considerably 
the difficulties confronting the student in the practical 
work will tend to encourage mental laziness thus 
negating one of the major aims in scientific education. 
Such arguments deserve serious consideration. How- 
ever, when we examine the problem we should remember 
that the student is still required to carry out the experi- 


ment himself. Provided that the pre-experiment 
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tutorial or talk covers not only the experiment itself, 
its background, its uses and limitations and provided 
that it is designed so as to pose a number of questions 
to the student which will force him to think, the danger 
of encouragement to mental laziness on the part of the 
student may be reasonably ignored. 

We may therefore assume that a pre-experimental 
discussion by a demonstrator to a small group of students 

or even one—is profitable. Hence, it is desirable to 
consider methods which will overcome the time 
objections discussed. Two methods are feasible: 


(a) Films.—Films covering a given subject or a branch 
of physico-chemical instrumentation, such as polaro- 
graphy, are available. Demonstrators or lecturers who 
have had the opportunity to use them are convinced of 
their value in teaching. However, the required variety of 
individual experiment films is simply non-existent. 
Because of their cost, they are often only hired and are 
therefore available only for short periods and not 
throughout the teaching s2ason. Also, a film is normally 
available only for use in a special large room where a 
projector and screen are usually placed; this restricts 
the film use to larger classes rather than to a small 
audience. Another restriction is requirement of an 
experienced projectionist. Such restrictions limit effec- 
tively the possible use of films in ordinary day-to-day 
teaching in the practical physical chemistry laboratory, 
and especially under existing conditions. 


(b) Tape-recording.—About an hour’s recording may 
be made by the teacher and this can be used over and 
again. The advantages of the system are: 

1. Cheapness. 

2. Ease of manipulation, 
being required. 

3. A sound-proofed cubicle may be used. 

4. Ease of recording the talk. 

The recording may be readily stored in the laboratory 
or in the library and may be borrowed along with a 
small tape recorder easily transported by the “student. 

A film is superior to a tape recording because it can 
combine both sound and sight, any equations being 
recorded on it along with pictures and demonstration 
of the apparatus. Alternatively, the tape-recording can 
be used with instruction sheets which give the required 
equations and diagrams and pictures of the apparatus. 

Several trials have shown that the latter system is a 
considerable improvement on the ordinary instruction 
sheet system. Detailed applications of the system will 
be considered in later articles. However, its ‘simplicity 

can be appreciated from a brief résumé of one experi- 
ment such as that of the measurement of oxidation- 
reduction potentials. 

The recording lasts about three quarters of an hour. 
First, the meaning of the term oxidation-reduction 
potential is considered, not only from the experimental 
aspect but also from other aspects such as those of 
free energy changes, reaction prediction, hydrogen 
electrode and glass electrode pH measurements and so 
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forth. A number of redox systems are quoted and their 
significance is discussed. Then follows a brief résumé of 
the potentiometric method of redox potential measure- 
ments. During this, the student is referred to numbered 
equations, circuits and diagrams in the accompanying 
sheets. The method is compared with that of a volt- 
meter; the use of valve potentiometers is then considered. 
There follows a description of the potentiometer to be 
used, references being made to diagrams, circuits and 
related points in the accompanying sheet. The impor- 
tance of an electrochemical convention is explained and 
reference is made to a calculation on the instruction 
sheet. Precautions in wiring connections—each end of 
a wire being labelled by a letter—and the consequences 
of disregard are emphasized. Finally, questions in- 
cluding appropriate past examination questions are 
posed, thus leaving the student in a thoughtful frame 
of mind. A warning to the student not to leave his 
apparatus in operation at the conclusion of the experi- 
ment is included in both recording and diagram sheet. 

The use of the tape-recording system as compared to 
the use of an instruction sheet plus a small talk has 
resulted in an interesting development. Ordinarily, 
about a third of the student fraternity attempt to copy 
as much as possible of the instruction sheet into their 
experimental write-up, presumably due to their taking 
the line of least mental effort. However, when tape- 
recording was used, it was found that the description of 
the experiment was far more individualistic than in the 


Ammonia Maser Frequency Standard 


Recent reports have appeared in the press of a British 
molecular clock which has recently been installed in the 
Melbourne Post Office Research Laboratories, Australia. 
The development of a portable version of this clock has been 
undertaken by Glass Developments Ltd., in conjunction 
with the Ministry of Supply. 

In the ammonia Maser, microwave oscillations of very 
high frequency stability are generated, by the use of a beam 
of molecules. This is achieved by first allowing ammonia 
gas to effuse out of a nozzle into a chamber maintained at a 
very low pressure. The molecular beam formed in this way 
then passes through an electrostatic field and molecules in 
an excited energy state are separated out. The molecules 
selected in this way then pass into a microwave cavity, 
where they are stimulated to release their energy. If suf- 
ficient power is emitted from the molecules the cavity, which 
is tuned to their resonant frequency, can be made to oscillate. 
The frequency of this oscillation is so constant at 23,870, 129 
Mc s, that a clock based on it will not lose or gain a second 
in 100 years. Such a standard of time is sufficiently accurate 
to measure fluctuations in the earth’s rate of rotation. 

The development of a miniature instrument will prove to 
be particularly valuable in navigational aids for ships and 
aircraft. Application to the measurement of speeds and 
positions of rockets and satellites is also of major importance. 
Further, a more accurate frequency standard will be of 
great use in overcoming interference in very short wave 
radio communications. 


Ammonia Maser frequency standard, shown here with its 
associated test equipment. 
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above. Hence we may conclude that the method used 
was successful in enhancing mental effort by the 
students. 

It should be borne in mind that where a concentrated 
mental effort is involved, variation in study techniques 
may well reduce the resulting nervous tension. A full- 
time day student follows up his lectures by reading 
text-books and holding discussions with other students. 
Alternation of reading with comparatively easier 
listening to a tape-recording is likely to reduce overall 
mental fatigue or tension. 

Discussions between students tend to act as a challenge 
to the student and thus tend to develop his thinking 
powers; it is therefore advisable to include them as part 
of improved experimental teaching or learning pro- 
cedures. 

It is suggested that before a group of students be 
allowed to carry out a given experiment they should 
be guided or goaded into listening to a tape recording 
concerning the experiment. This should be followed 
by a short discussion between the students, preferably 
refereed by a more advanced student who has already 
carried out the experiment. Finally the experiment is 
carried out under the supervision of the demonstrator 
who is by this method, free to attend to the student 
requirement. The overall effort may appear greater, but 
the results should amply repay such organization. 


(To be continued.) 











THE, LABORATORY ESTIMATION OF CURARE—LIKE 
ACTIVITY IN NATURAL AND SYNTHETIC PRODUCTS 


by J. J. Lewis and T. C. Muir 


Department of Materia Medica and Therapeutics, Glasgow University. 


PART III 


Other Methods 

In 1954, Pelikan, Smith and Unna+° described a method 
which could be used for the quantitative estimation of 
neuromuscular blocking activity and also to study 
qualitative effects. This method employs the gastro- 
cnemius muscle-sciatic nerve preparation of the chicken 
and has been adopted by other workers.°° The chicken 
gastrocnemius preparation is more sensitive to depolar- 
izing-type drugs than to competitive neuromuscular 
blocking agents. 

Leghorn chickens of either sex, weighing between 0-91 
and 3-10 kg. are used and anaesthesia induced by slow 
intravenous infusion of sodium pentobarbitone. As a 
precautionary measure the trachea is cannulated and 
artificial respiration provided during the experiment. 
The tendon of the gastrocnemius muscle is isolated, cut 
and attached to a semi-isometric lever and the contrac- 
tions recorded in the usual fashion on a smoked drum 
surface. A tension of between 100 and 200 g. is placed 
on the muscle, the value remaining constant during any 
one experiment. By means of supramaximal tetanic 
stimulation of the distal end of the cut sciatic nerve 
(using shielded platinum electrodes) the muscle is made 
to contract at ten or twenty second intervals. Drugs are 
administered intravenously by cannulation of either an 
external jugular vein or a superficial wing vein. 

Decamethonium and other depolarizing drugs pro- 
duce a two-fold action on avian muscle inducing a 
contracture (i.e. a shortening of the muscle independent 
of the degree of electrical stimulation) and simul- 
taneously a decrease in the height of the contraction of 
the muscle to indirect stimulation. 

The contracture produced by decamethonium and 
other depolarizing drugs is measured as the maximum 
deviation from the base line produced by a given dose 
of drug and is expressed as the percentage of the 
maximum contracture induced, at the end of the 
experiment, by a dose of decamethonium. The dose of 
decamethonium chosen is the minimum producing the 
maximum possible contracture for any dose ad- 
ministered. Contractions are measured as the maximum 
excursion of the writing lever from the base line and the 
reductions in contractions induced by the actions of 
drugs expressed as a percentage of the normal contrac- 
tion height prior to administration of the drug. 

A method employing a similar preparation on the 
pigeon had been described in 1952 by Ginzel and his 
colleagues.°! In this method decerebrated animals 
were used and preparations made on normal and 
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chronically denervated gastrocnemius muscle. A rectifier 
supplies a direct current and one electrode can be used 
either as the anode or the cathode. 

In addition to the head drop method already des- 
cribed, there have been developed in recent years 
methods permitting the survival of animals which have 
received doses of neuromuscular blocking agents other- 
wise lethal. Chase, Lehmann and Richards+* compared 
the relative curarizing action of drugs by noting the 
dose producing the maximum paralysis which was 
consistent with indefinite survival. Bovet®,’ measured 
the selectivity of action and the degree of curarization 
of synthetic preparations, while Longo+® in an exten- 
sion of this technique using rabbits introduced the Ten 
Toxic Doses Method. By this procedure it was shown 
that protection could be given by artificial respiration 
to animals which received ten or more otherwise lethal 
doses of tubocurarine or up to five hundred times the 
toxic dose of some synthetic relaxants. This permits 
determination of the relative duration of activity of 
various compounds. A further extension of this principle 
by Bovet5°® and his colleagues led to the construction 
of an iron lung for dogs. Using this apparatus and 
administering the drugs under test by a single intra- 
venous injection, Bovet detefmined the maximum 
duration of total curarization which permitted complete 
recovery. He tested several muscular relaxants and 
expressed the results graphically, plotting the duration 
of effect as a function of the dose administered. This 
information is of considerable clinical value. 


Qualitative Methods 

Experiments using Frog Preparations.—Claude Bernard 
in 18503 first described the site of action of curare 
using frogs and his classic experimental work formed 
the basis of many subsequent investigations. 5! Bernard 
ligatured one hindleg of a frog, thus depriving it of its 
blood supply but allowing impulses to be conducted 
along the sciatic nerve. He then injected curare prepara- 
tions into the ventral lymph sac of the animal and noted 
the typical paralysing effect produced in all parts of the 
animal except the ligatured limb. This limb was then 
stimulated electrically and a muscular contraction was 
observed while the untreated limb remained insensitive 
to nerve stimulation. This indicated that the site of 
action of the drug was at the neuromuscular junction, 
further proof of which was produced when Bernard 
showed that the nerve remained capable of conducting 
impulses when immersed in a solution of the drug. 
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The frog rectus abdominis preparation, the use of 


which has already been described, is frequently used for 
the qualitative evaluation of muscle relaxants and the 
frog gastrocnemius and sartorius muscle preparations 
have also been employed. 

Frog Sartorius Muscle—Ischiadic Nerve Preparation. 

The sartorius muscle of the frog lies immediately 
under the skin covering the ventral aspect of the thigh. 

Frogs of either sex are decapitated, pithed and pinned 
in the supine position on a dissecting board. 

The skin over both thighs is removed and the rectus 
abdominis muscles 
insertion into the pelvis. The upper tendinous attach- 
ments of the sartorius muscle are thus exposed and a 
blunt seeker is used to free both the proximal and distal 
attachments from the underlying tissues. Cotton threads 
are now tied around both ends of the muscle which is 
cut free from its attachments to the femur and the pelvic 
girdle. A slight tension is applied to the muscle by means 
of the thread tied at each end. The main body of the 
muscle is freed from the underlying muscles in the leg 
by blunt dissection except for the bridge of connective 
tissue in which the thread-like ischiad nerve runs. 

The ischiad nerve enters the sartorius muscle roughly 
midway between the two tendinous attachments of the 
latter with the femur and pelvic girdle. Having freed 
and then tied the ends of the muscle, the path of the 
nerve from the muscle to its junction with the sciatic 
nerve is traced, and a fine cotton thread tied around 
the nerve which is very gently freed from the connective 
tissue surrounding it. When the nerve is freed, the 
preparation ts removed from the leg. Using a fine needle 
attached to the thread at its proximal end, about | cm. 
of the nerve is drawn through a rubber membrane into 
a J-shaped fluid electrode filled with double glucose 
frog Ringer's solution. One end of the muscle is attached 
to an oxygen delivery tube, the other to a Starling type 
heart lever fitted so as to record the contraction of the 
muscle on a smoked surface. The completed preparation 
is then lowered into a bath containing 80 ml. of double 
glucose frog Ringer's solution at room temperature. 
The muscle is stimulated indirectly through its nerve 
and also directly by means of a Dobbie McInnes square 
wave stimulator. One terminal of the stimulator is 
connected to an electrode immersed in the bath. fluid, 
the other to the fluid electrode. This preparation may be 
stimulated continuously for up to six hours without any 
signs of fatigue becoming evident. 

When the twitch height of the muscle in response to 
indirect stimulation is uniform, the drug under test, 
dissolved in frog Ringer's solution, is added to the bath 
and the effects observed for three minutes. The fluid in 
the bath is then changed several times from the reservoir. 
Sufficient time is allowed for the twitch height of the 
muscle to regain its original magnitude before the next 
dose of the drug is added. In any one experiment, the 
voltage, pulse width and frequency of stimulation must 
remain constant. 

Experiments on Avian Muscle.—Paton and Zaimis, 25 
Buttle and Zaimis47? and Zaimis?+ have shown that 
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competitive neuromuscular blocking agents produce a 
flaccid paralysis in birds, whereas depolarizing agents 
cause’a typical spastic paralysis. These effects can be 
so strikingly demonstrated that this phenomenon has 
been adopted as one means of distinguishing between 
these two classes of compounds. Neuromuscular 
blocking agents of the intermediate type can also be 
readily distinguished using this species, and such drugs 
produce a response embracing that of both competitive 
and depolarizing agents. Depending on the nature of 
the compound used, an initial spastic paralysis can be 
shown to change to a flaccid paralysis in the course of 
the animal's response to the injected drug. 

Zaimis** describes the action of tridecamethonium 
on this species. Initially a contracture appears with the 
legs characteristically extended but slowly the head 
drops forward and finally a flaccid paralysis extends to 
the leg muscles and subsequently the whole animal. 

Four to eight day old chicks are used in the experi- 
ments. Drugs in solution in normal saline are injected 
intraperitoneally into groups of six chicks for each 
compound under test, and the nature and mode of 
onset of the paralysis which develops is observed. 

The method employing the gastrocnemius muscle 
preparation of the chicken described previously also 
affords a means of studying the qualitative effects of 
muscle relaxants on this species. 

Experiments using Mammals.—While other species of 
animals may contribute useful information regarding 
the actions of muscle relaxants, mammals probably 
afford the best means of assessing their true effects on 
human beings. Even so considerable variation between 
man and experimental animals must be expected and 
prediction is hazardous on the basis of animal experi- 
ments. 

Much work has been done using cats, and a detailed 
description of the method employed to record the 
electrically induced contractions of the gastrocnemius 
muscle stimulated via the sciatic nerve has already been 
described. 

Burns and Paton have described experiments using 
the gracilis muscle of the cat. In these, recordings from 
the muscle surface were made electrically according to 
the method of Brown and Burns.>} Injection into the 
artery supplying the muscle (close arterial injection) 
was made by cannulating the femoral artery at a point 
just distal to the branches leading to the gracilis muscle. 

Experiments using the soleus and tibialis muscles of 
the cat have also been described. !9,25,59,57,58 Paton 
and Zaimis5+ have indicated the practical significance 
of the variation in sensitivity of the so-called ‘red’ and 
‘white’ muscles using this species, while a modification 
of Brown and Burns method 53 using the gracilis muscle 
of the rat has been described by Jarcho and his 
colleagues. 55 

In order to investigate further the phenomenon of 
species variation, Zaimis$* used monkeys, dogs, rabbits 
and hare. Contractions of the tibialis, soleus and 
flexor digitorum sublimis muscles induced by supra- 
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maximal shocks applied to the sciatic nerve were 
recorded. 

No attempt has been made to describe all the methods 
used in evaluating muscle relaxants. Detailed descrip- 
tions of experimental techniques will be found by 
consulting the original papers. 


Side Effects 

The clinical usefulness of many drugs is limited by 
their tendency to produce undesirable side effects. As 
a class the muscle relaxants are very specific, highly 
selective and surprisingly free from serious side actions. 
This is so much the case that the introduction of drugs 
superior to tubocurarine, gallamine and suxamethonium 
is likely to be a very difficult task. One major gap 
remains and that will be filled by a short acting relaxant 
with a tubocurarine-like action. The initial stimulant 
effect of the depolarizing drugs and the lack of a suitable 
antidote are effects directly resulting from their mechan- 
ism of action and can only be eliminated by the intro- 
duction of compounds which act by a different mechan- 
ism. Tubocurarine is a complex molecule and is sur- 
prisingly specific. It causes ganglion blockade of 
moderate intensity and releases histamine. The former 
may cause a fall in blood pressure and the latter more 
serious side effects associated with histamine release. 
Gallamine causes block of the cardiac vagus and gives 
rise to tachycardia. New compounds are screened to 
see whether they cause ganglion block, histamine 
liberation or tachycardia, or any other toxic side 
effects. Some of the methods employed are outlined 


below 


Methods Used in Testing for Ganglionic Blocking Activity 
Sympathetic Block.—In order to study the ganglion 
blocking activity of muscle relaxants their effects are 


studied on the response of the nictitating membrane of 


the anaesthetized cat to stimulation of the preganglionic 
fibres of the cervical sympathetic trunk. 

Cats of either sex weighing between 2-0 and 3-0 kg. 
are used, anaesthetized by means of an intraperitoneal 
injection of sodium pentobarbitone and the trachea and 
vein cannulae inserted as previously described. The head 
is rigidly fixed by passing a brass rod between the jaws 
and tying them firmly together by means of string ties. 
The ends of the rod are then clamped firmly in place 
and supported on uprights fixed to the side of the 
operating table. Using a fine needle a linen thread is 
passed through the mid-point of the margin of the 
nictitating membrane of the right eye and tied firmly 
into place. The thread is now pulled forward and to 
one side, making an angle of about 30° to the long 
axis of the cat. It is now led around pulleys and attached 
to a frontal point writing lever. The contractions of the 
nictitating membrane are recorded on a smoked surface, 

The right cervical sympathetic chain is now dissected 
and a fine cotton thread tied tightly around it at as 
low a point as possible in the neck; the chain is severed 
above the ligature. The cut preganglionic cervical 
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sympathetic chain is now placed on a pair of platinum 
electrodes and kept moist with normal saline. Contrac- 
tions of the nictitating membrane are elicited by 
stimulation of the cervical sympathetic by means of 
square impulses at a frequency of 800 to 1,200 per 
minute, at 8 to 15 volts, the pulse width being 0-5 msec. 
to 1-0 msec. These values must remain constant for any 
one experiment. Having obtained standard reproducible 
responses of the nictitating membrane by stimulating 
the nerve trunk, drugs under investigation are injected 
into the external jugular vein one minute before the 
next period of stimulation. This stimulation reaches the 
nictitating membrane across the sy napses of relays of 
ganglion cells in the superior cervical ganglion and if 
the drug being tested ganglion blocking 
activity a reduction in the height or elimination of the 
contraction of the nictitating membrane will be observed. 

Parasympathetic Block.—Several methods are avail- 
able for testing the ability of muscle relaxants and other 
drugs to block transmission in parasympathetic ganglia. 
Feldberg and Lin®? demonstrated the actions of tubo- 
curarine and local anaesthetics on the isolated ileum 
of the guinea pig and the rabbit and described a method 
for quantitatively assaying the potency of curare-like 
substances. The abolition by tubocurarine of the peris- 
taltic reflex induced in these preparations by raising 
the pressure in the lumen of the isolated intestine 
(Trendelenberg®®) serves as a basis for the identification 
of parasympé athetic blocking activity. In 1949 and 
using a similar method, Paton and Zaimis!° also found 
that pentamethonium and hexamethonium blocked 
parasympathetic ganglia. Feldberg®? has also shown 
that tubocurarine and hexamethonium reduce the 
response of the ileum to nicotine, demonstrating a 
method which may also be employed to detect para- 
sympathetic block. 

In experiments designed to investigate parasym- 
pathetic blocking activity Jacob and Depierre®+ used 
the response of the dog’s heart to vagal stimulation. It 
was found that gallamine blocks the vagus in this 
animal at much lower doses than are required to block 
sympathetic ganglia. Doughty and Wylie®> observed 
the clinical effects produced by this drug and found the 
tachycardia less marked w hen using cyclopropane than 
with nitrous oxide-oxygen anaesthesia. In the discussion 
of this communication Wien indicated that the tachy- 
cardia produced by gallamine is not readily apparent 
in dogs which have an inherent high vagal tone, but 
might be more readily seen in cats which have a lower 
vagal tone. After the paralysis of vagal tone by atropine 
or hexamethonium, gallamine does not produce an 
increase in heart rate, indicating that it does not have a 
direct action on the heart. 


possesses 


Histamine Release 

The release of histamine by tubocurarine has been 
described by several investigators.°7,°5 Paton and 
McIntosh®® studying the effects of a series of organic 
bases as histamine liberators described a method for 
measuring histamine release. Cats or dogs were mostly 
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used in their experiments and the character of the fall 
in blood pressure induced by histamine itself compared 
with that produced by histamine liberators (including 
tubocurarine, dimethyltubocurarine, decamethonium 
and dodecamethonium). Prior to the administration of 
these drugs the autonomic ganglia were paralysed using 
nicotine hydrogen tartrate or tetraethylammonium 
iodide. Paton and Mclntosh®® found that decametho- 
nium and dodecamethonium were much less liable to 
produce histamine release than tubocurarine or dimethyl- 
tubocurarine. In addition to comparing these com- 
pounds as histamine liberators the ratio of the dose 
producing neuromuscular relaxation to the dose in- 
ducing release of histamine was ascertained. 

Using the isolated rat diaphragm Rocha E Silva and 
Schild7° in 1949 described a method of estimating 
quantitatively the release by tubocurarine of histamine 
from striated muscle. In this procedure the diaphragm 
is dissected out, washed in cold Tyrode’s solution and 
divided into measureable strips of convenient size. A 
strip of diaphragm is now placed in Tyrode's solution 
containing a given amount of tubocurarine as a control 
and a similar strip placed in Tyrode's solution contain- 
ing a higher concentration of tubocurarine. It is found 
that in doses much higher than those required to 
produce neuromuscular block, tubocurarine causes a 
release of histamine several times that released by the 
control tissue. Above a certain concentration of 
tubocurarine the amount of histamine liberated remains 
constant. Mushin’! and his colleagues using this 
method showed that gallamine liberated less histamine 
than tubocurarine. 


The Detection of Toxic Effects on the Central Nervous 
System 

A method of investigating toxic effects on the central 

nervous system using the electroencephalograph is 

outlined by Bovet and his co-workers.>° By this means 


Meldola Award for 1959 


The Meldola Medal is the gift of the Society of Maccabaeans 
and is normally awarded annually. The next award will be 
made early in 1960 to the chemist who, being a British 
subject and under 30 years of age at December 31, 1959, 
shows the most promise as indicated by his or her published 
chemical work brought to the notice of the Council of the 
Royal Institute of Chemistry before December 31, 1959. 

No restrictions are placed upon the kind of chemical 
work or the place in which it is conducted. The merits of the 
work may be brought to the notice of the Council, either by 
persons who desire to recommend the candidate or by. the 
candidate himself, by letter addressed to The President, The 
Royal Institute of Chemistry, 30 Russell Square, London, 
W.C.1, the envelope being marked *Meldola Medal’. 

The letter should be accompanied by six copies of a short 
statement on the candidate’s career (date of birth, education 
and experience, degrees and other qualifications, special 
awards, etc., with dates) and of a list of titles, with references, 
of papers or other works published by the candidate, 
independently or jointly. Candidates are also advised to 
forward one reprint of each published paper of which copies 
are available. 
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Longo and Spacarelli+® were able to study the effects 
of several neuromuscular relaxants on the functional 
ability of the central nervous system. The response 
produced during curzrization to certain physiological 
stimuli (for example flashing) was recorded under these 
conditions, doses ranging from 5 to 20 times the lethal 
dose of tubocurarine, gallamine or suxamethonium do 
not modify the electroencephalogram to physiological 
sensory stimuli, and while increased doses of tubo- 
curarine may modify it indirectly (due to a fall in blood 
pressure) no change was found with doses of up to 100 
times the lethal dose of gallamine and suxamethonium. 
(Concluded) 
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U.S. and British Biochemists Honoured 


The Nobel prize for medicine is to be shared by two American 
Biochemists, Prof. Severo Ochoa and Prof. Arthur Korn- 
berg, for their discoveries of the mechanisms in the biological 
synthesis of ribonucleic acid and deoxiribonucleic acid. 

The award is for research close to one of the main interests 
not only of their own subject, biochemistry, but of biological 
science as a whole. The nucleic acids, on which they have 
worked, come into three major but connected problems: the 
nature of the gene, the unit of heredity; the chemical means 
by which genes produce their effects; and the way in which 
proteins, apparently of specific and exactly controlled 
structure are built up from smaller components in living cells. 

Their work has been an outstanding achievement in 
experimental biochemistry. 

Three British biochemists have been awarded medals by 
the Franklin Institute, Philadelphia. Two of them are the 
joint winners of the 1952 Nobel prize for chemistry—Dr. 
A. J. P. Martin, now a director of Abbotsbury Laboratories, 
and Dr. R. L. M. Synge of the Rowett Research Institute. 
The third award goes to Dr. A. T. James of the National 
Institute for Medical Research in London. The medals are 
for the development of gas-liquid (partition) chromatography. 
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APPARATUS AND DEVICES 


A SHEEP METABOLIC CAGE FOR MINERAL BALANCE 
AND RADIO-ISOTOPE EXPERIMENTS 


by Iain F. Duthie, B.Sc., B.V.M.S., M.R.C.V.S. 


Rowett Research Institute, Bucksburn, Aberdeen 


Introduction 

The sheep is used frequently as an experimental 
laboratory animal, and in the study of ruminant 
biochemistry and physiology there is now a trend to 
design experiments similar to those conducted on the 
traditional laboratory animals. With this development 
efforts must be made to perform the experimental work 
with similar attention to experimental detail, and to 
create conditions in which statistically adequate 
numbers of these fairly large animals can be handled 
conveniently and economically. 

In mineral balance experiments, and in experiments 
where radio-isotopes are used the metabolic cage is a 
necessary item of equipment, on the one hand to allow 
reliable quantitative separation of urine and faeces in 
conjunction with controlled food and water intake in 
conditions of negligible contamination, and on the 
other to localize in an effective way a radioactive 
animal and its excrement. The materials and construc- 
tion of such a cage should allow easy and thorough 
cleaning and decontamination, and it should be 
completely adjustable to accommodate sheep of 
differing size and temperament in comfortable con- 
ditions. Robustness and stability combined with light 
weight are necessary for efficient routine handling and 
it is a great advantage if the cages can be dismantled 
completely to occupy minimum storage space. 

A cage was developed to satisfy these conditions for 
use, either with female sheep of any age or moderately 
sized male sheep, in the new Controlled Environment 
House for sheep at the Rowett Research Institute 
(Rowett Institute, 1957). For descriptive purposes the 
cage is divided into eight components: |. The frame- 
work. 2. The front and trough rack. 3. The door. 
4. The sides. 5. The floor panels. 6. The shute and 
separator. 7. The collection vessels. 8. The food and 
water troughs. Table | gives details of the first four 
components. 





werecetetetesstsss! 


Description of the Cage 

|. Framework.—The framework of the cage is made of 
Dexion 225 slotted aluminium angle, flange sizes 2-25 
in. 1-5 in. < 0-092 in. The design of the frame takes 
account of the range in size of the hill sheep and their 
crosses commonly available in Scotland. It is based as 
far as possible on the 10 ft. lengths of Dexion which 
are marked at 3 in. intervals. This ensures maximum 
rigidity of structure with economy of material when eo 
several cages are constructed. Fig. 2. Front view of cage. 
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TABLE | 


Details of components 1-4. 





Component Part ge No. Material 
ani x ft. in. 
1. Frame- Corner 
work pillar 5 0 4 Dexion 225 
Side 
horizontal 4 6 4 i tae 
Cross 
horizontal 2 6 7 
Diagonal 
support | 3 4 
Transverse 
slide 2 6 2 Aluminium 
angle (1 in. 
1 in. 
4 in.) 
2. Front & Vertical 2 6 2 Dexion 225 
trough 
rack Horizontal 2 6 3 a 
3. Door Vertical 1 114 2 
Horizontal 2 234 2 - 
Hinge piece 3 z 
Bolt piece 3 l 
= Po 14 l 
Frame 
cover 2 54 21 1 Aluminium 
sheet 
(1/16 in.) 
4. Side. Front 
Vertical 2 1 Dexion 225 
Rear 
Vertical 2 § l 
Horizontal 3 0 2 
Mid 
Vertical 74 l 
Frame 
part-cover 3 3 16 1 Aluminium 
sheet 
(1/16 in.) 





The details of the parts required for the framework 
are given in Table |, and their dispositions are shown 
in Fig. 1, 2 and 3. Attention is drawn particularly to 
the cross horizontal (Fig. 1, 2 and 3A) which supports 
the ends of the floor panels and the front end of the 
shute (Fig. 4). The lower edges of the sides are also 
anchored to this cross member by brass bolts and 
thumbscrews (Fig. 3B) which run in 5 in. slots cut in 
the Dexion, between the front and back floor panels, 
to allow lateral adjustment of the sides. The cage floor 
is halfway up the structure, that is, 2 ft. 6 in. from 
the ground. 
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3. Rear view of cage. 


2. Front and trough rack (Fig. | and 2C and Table |: 2 

Part of the verticals are cut away on the 1} in. flange 
(Fig. 2D) to allow movement between the floor panel and 
the side horizontal of the cage, for fore and aft adjust- 
ment. Two of the horizontals support the food and water 
troughs at a suitable height while the third is placed so 
that the sheep can feed but not escape through the open- 
ing. The assembly is bolted in any position in front of the 
sides according to the length of the sheep so ensuring 
that the sheep's hindquarters are always over the shute. 

3. Door. (Fig. | and 3, and Table \.3).—The internal 
surface of the door frame is covered by aluminium 
sheet which is bent at the sides and top edge to cover 
the frame and bolted on to it. Two Dexion hinges are 
attached directly to the door frame, and to a corner 
pillar by 3 in. lengths of Dexion (Fig. 3 and Fig. 5 1). 
A simple brass T-piece and two short ‘lengths of Dexion 
(3 in. and 14 in.) secure the door (Fig. 3). 

4. Sides (Fig. 1, 2 and 3. Table \.4).—The 74 in. length 
of Dexion connects the side to the transverse slide 
formed by the pieces of ordinary aluminium angle 
(Fig. 1F). ‘Two and a half inches of the 14 in. flange are 
cut away at one end and the length is bolted to the top 
horizontal of the side ftame (Fig. | and 3E). A1 in. length 
of Dexion is bolted at right angles to the free end of the 

$ in. piece, by means of which the side is connected to 
the transverse slide by a bolt and thumb screw (Fig. 5 11); 
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Fig. 4. View of inside of cage from the front. 


the rear vertical is connected in a similar way to the top 
rear horizontal of the framework (Fig. 5 III). This 
arrangement, with the method of securing the lower 
edges, allows lateral adjustment of-the sides. The 
framework is partly covered by aluminium sheet on 
the inside, which overlaps the sides of the frame and is 
hammered back on itself along the top edge. Fig. 4 
shows the close box formed by the sides and door, 
which deflects excreta down into the shute. 

5. Floor panels (Fig. 4).—The front of the cage floor 
is a single panel of galvanized iron, 28} in. 29} in., 
overall and framed with § in. rod, the mesh being No. 
10 wire with a } in. spacing throughout. The panel has 
two } in. rods joining the 284 in. sides at 4 in. and 134 in. 
from the rear 29} in. edge to support the wire at the 
two main standing positions. A cross horizontal of 
Dexion (Fig. 1G) supports the rearmost of these bars 
at the principal standing position. 

The rear of the cage is floored with two panels, each 
2 ft. 1 ft. 2} in. overall, framed with # in. stainless 
steel rod, and having a mesh of No. 10 stainless steel 
wire with a } in. spacing. The distribution of the mesh 
in these panels means that along one side and one end 
the mesh holes are less than } in. The panels are there- 
fore made as mirror images of each other, and are 
placed in position with the ? in. mesh to the inside 
(Fig. 4). The sizes of these panels are based partly on 
the dimensions of the cage and partly on the lengths of 
stainless steel wire delivered to the panel makers, so 
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that waste of this expensive material is reduced to a 
minimum. These panels are retained in position by 
brass bolts with washers and thumbscrews through the 
side horizontals of the frame (Fig. | and 3H). If neces- 
sary the sheep can be moved right across the cage to 
stand on one panel while the other panel is removed 
for cleaning, the sides and shute being moved with the 
sheep. The | in. space between these panels (Fig. 4), 
does not inconvenience the sheep and it assists the 
passage of faeces on to the shute. The combined weight 
of the parts discussed so far is 77 Ib. 

6. Shute and separator (Fig. 1, 2, 3 and 6 i and ii). 
The shute and separator are made of stainless steel 
(20 w.g. F.D.P., No. | finish). The shute and three 
views of the separator are shown in Fig. 6 i, and the 
dimensions are given in line drawings in Fig. 6 ii. The 
front end of the shute fits between the Dexion horizontal 
A (Fig. 3) and the front end of the twin panels (Fig. 4). 
It is secured to the rear horizontal of the cage floor by 
the brass bolt welded on to the shute (Fig. 3 and 6 ii). 
This bolt passes through a slot (5 in.) made by joining 
two of the Dexion slots, this arrangement permitting 
movement of the shute. The separator hooks on to the 
shute (Fig. 3, Fig. 6 ii) and is retained at the correct 
angle by the brass bolt on the 24 in. arm of the separator 
resting in the slot in the 34 in. arm of the shute. The 
back of the separator (Fig. 6 i J) is removeable for 
cleaning. 

A toothed piece of stainless steel is welded to the shute 
(Fig. 6 i K) being set back § in. from the edge. The teeth 
and the flaired edges of the shute orifice are set to 
direct the urine on to the top set of holes and first V of 
the separator. Two small curved pieces of stainless 
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Fig. 5. I. Method of attaching door to corner pillar. 
II. Method of attaching the front end of a side to the 
transverse slide. 

III. Method of attaching the rear end of a side to the 
rear cross horizontal. 

All these details are viewed from the side. 
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Fig. 6 (i). The shute with three views of the separator. 


steel are attached to the separator bed (Fig. 6 i L) to 
assist the direction of urine into the final V. The V's 
have a § in. space and the angle between the arms is 
about 115°. The points of the V's are slightly depressed, 
and the arms are continued a short way up the sides of 
the separator. The holes are 3 in. diameter. 

The weight of the shute is 8} lb. and the weight of 
the separator is 1} Ib. 

7. Collection vessels.—The faeces are directed into a 
‘Jury’ polythene mop bucket. A piece of moulded 
Perspex covers the open face of the separator and the 
bucket top (Fig. 1, 2 and 3) to prevent the pellets from 
bouncing out and to protect the faeces from dust. The 
urine is diverted into a 6 in. polythene filter funnel 
which is placed on top of a polythene ‘Bex’ toilet brush 
holder of 3 |. capacity or into a ‘Jury’ mop bucket 
(10 1.) with a Perspex cover having a 3 in. hole in it. 

As small fragments of faeces and small hairs find their 
way through the separator a filter in the polythene 
funnel is desirable. It has been found that 4 in. squares 
of quartz cloth (Refrasil Cloth C-RF-M) are ideal for 
this purpose since they filter the urine efficiently with 
virtually no contamination and they are easily cleaned 
with hot concentrated nitric acid for re-use. 
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8. Food and water troughs.—The normal food and 
water troughs for the sheep pens are used on the cage. 
They are made of galvanized iron. The food trough is 
14 in. long !l in. broad 9 in. deep and the water 
trough 8 in x 7in. = 6in. For some work, particularly 
when distilled water is given, it would be better if these 
vessels were made of polythene or some other inert 
material. 


Cost 
The price of the main items is given as a guide to the 
cost of the cage (Table 2). 


TABLE 2 


The cost of materials for a single cage, omitting the food 
and water troughs and the collection vessels. 





Items Cost 
Es. d 
105 feet Dexion 225, with nuts and 
bolts 11 10 O 
13} sq. ft. aluminium sheet, 44; in. 215 O 
5 ft. angle aluminium, | in. 1 in. 
4 in. 9 2 
2 Dexion hinges 2 6 
2 stainless steel panels 6 4 3 
| galvanized panel 19 O 
Shute 8 8 8 
Separator 44 8 
£34 13 3 








Fig. 6 (ii). Line drawings of the shute and separator giving the 
salient features, for comparison with Fig. 6 (i). (All measure- 
ments in Fig. 6 (ii) are in inches). 
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ANNOUNCING THE 


LABORATORY APPARATUS 4 


A SPECIALIZED EXHIBITION 





. where manufacturers of apparatus and materials 
specifically produced for use in all kinds of laboratories 
industrial, research, educational, medical, national 
and municipal government—will be exhibiting their 
latest products for the benefit of laboratory executives. 





JUNE The buyer can inspect, compare and select all his 
20, 2 | 22, 23 laboratory requirements from the exhibits of over 
fifty specialized Companies grouped under one roof, 

1960 on this scale, for the first time. 


Exhibits will be predominantly equipment and 
materials in actual production—fully tested and 
available ‘off the shelf *. There will be no divergence 
of interest due to the introduction of exhibits not | 
appropriate to the scope of the Laboratory Apparatus 
and Materials Exhibition. 

A series of Scientific papers will be read and 
discussed in the lecture theatre during the open period 
of the Exhibition, under the direction of eminent 
authorities in the various sciences. All readers of 
‘Laboratory Practice’ may apply for tickets for these 
sessions following the announcement of the pro- 
gramme which will shortly be made. 


you cannot afford to miss this outsta 
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General 

The cages have been tested extensively under trial and 
experimental conditions. Mature ewes of up to 140 Ib. 
and about 3 ft. 4 in. long 1 ft. 6 in. wide x 2 ft. 6 in. 
high have been used. The sheep are closely clipped for 
experimental work where it is considered that this 
would not produce an alteration in metabolism affecting 
the study, because the considerable amount of wool 
that is shed by an unclipped animal can foul the 
separator. Normal healthy sheep, conditioned to a diet, 
produce discreet firm faecal pellets and these give 
excellent separation. There is sometimes slight binding 
or looseness of the faeces when sheep are introduced 
to cages for the first time, but, provided that this does 


not approach scouring, there is good separation of 


urine and faeces without blockage of the shute or 
fouling of the separator. 

To date, eight sheep are the greatest number that have 
been caged at once in experiments. In practice there is 
an extra shute and separator so that each assembly can 
be removed and replaced with a clean one in a few 
seconds, and thoroughly cleaned each day. The cleaning 


is done with a jet of cold tap water and a soft brush or 
a sponge. The parts are then rinsed with glass distilled 
water and mopped with absorbent tissue paper before 
attachment te the next cage. The feeding, watering and 
cage cleaning can be easily done by one person in a 
total working time of two hours daily. 

It is only a few minutes work to adjust the position 
of the food rack, the transverse slide and the sides to 
suit the size and idiosyncrasies of a particular sheep and 
when this has been done very little additional adjust- 
ment is required in the course of an experiment or in 
subsequent experiments. 


ACKNOWLEDGMENTS.—The author acknowledges _ the 
assistance and suggestions of Mr. E. D. Goodall in 
developing and building the cages. The photographs were 
taken by Mr. R. Middleton. The shutes and separators 
were made by the Canal Road (Aberdeen) Sheet Metal 
Works Ltd., and the author is indebted to Mr. J. A. Tait 
of this firm for advice. 
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APPARATUS FOR ROUTINE ANALYSIS 
by G. Lindley 


Works Chemical Laboratory, English Electric Co. Ltd., Bradford 


PART I—ANALYTICAL APPLICATIONS OF THE KOHLRAUSCH FLASK 


This is the first of a five part series describing apparatus developed for use in 
the routine section of the laboratory. 


Introduction 

Many analytical procedures involve the dissolution of 
samples by boiling, very often with subsequent cold or 
boiling reaction to produce a measurable compound of 
the element or group being determined. Invariably such 
procedures are carried out in beakers, and the resultant 
reaction products are then washed into graduated flasks, 
and eventually diluted to volume. In routine control 
work, a great deal of time and expense would be saved 
if all the procedures could be carried out in a single 
vessel, and tests with a flask of the Kohlrausch design 
have shown that this is highly advantageous. 


Modified Kohlrausch Flask 

Initial tests showed that borosilicate glass avoided 
breakages due to thermal shock, and a further modifica- 
tion was introduced by terminating the neck of the flask 
with a standard B24 socket, this in turn being closed by 
a B24 polythene stopper. The wide neck enables samples 
to be easily introduced directly into the flask, and also 
facilitates addition of reagents. So far flasks of 100 ml. 


and 200 ml. capacity are in use in the routine section of 


the laboratory aiid these show a major saving in time 
and expense. The final design of flask is shown in out- 
line in Fig. 1, and these are now available from Ralph 
Cuthbert Ltd., Westgate, Huddersfield. 
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Fig. 1. Modified Kohlrausch flask. 
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TABLE I 


Example of Procedure 
Normal Technique Common Jperations New Technique 


Sample in beaker, Sample in flask 


Add acid’ 
Cover with clock glass 
Boil to dissolve 
Remove clock glass 


Add water 
Add periodate 
Replace clock glass 
Boil 10 minutes 


Cool in bath 


Remove clock glass 
Transfer to grad. flask 
Wash into grad. flask 


x 


Dilute to volume 


Mix and complete 





14 operations 8 operations 
Applications 

An example of one of the many applications of the flask 
is in the absorptiometric determination of manganese 


in iron and steel. The weighed samples are normally 
transferred to beakers and solvent acid added. The 
beakers are covered with clock-glasses and the samples 
dissolved by boiling. The manganese in solution is then 
oxidized by boiling for a timed period with potassium 
periodate, and the beakers placed in a cooling bath. The 
beaker contents are then washed into 100 ml. graduated 
flasks and diluted to volume. Almost half of the above 
operations have been eliminated by transferring the 
weighed samples directly into the Kohlrausch flasks and 
carrying out all the operations, including hot-plate work, 
bath cooling and bench work in these flasks. This 
example is outlined in Table I. 

When solutions are boiling on the hot plate there is 
sufficient length of neck to ensure adequate reflux, thus 
minimizing evaporation and spraying difficulties, and 
as a result of this, clock-glasses are not required. When 
clock-glasses are used with a large batch of beakers on a 
hot-plate it is often very difficult to move the clock- 
glasses to make reagent additions, particularly with 
beakers towards the rear. Further advantages in the use 
of these flasks are that considerable economies in glass- 
ware are possible, much less bench space is occupied by 
glassware, and washing up and storage requirements 
are greatly reduced. 

The flasks are universally applicable to any analytical 
work involving operations similar to the example 
shown, and are particularly advantageous in large 
batch work. 

The very small nett volume change involved when 
solutions are boiled and then cooled in their flasks, 
before final dilutions to the standard volume, is negli- 
gible in normal work and no loss in accuracy is incurred. 
Indeed, transfer errors are avoided. 


ACKNOWLEDGMENT.—The author is indebted to Ralph 
Cuthbert Ltd., Westgate, Huddersfield, who have co- 
operated in supplying flasks to meet the necessary re- 
quirements. Acknowledgment is also made to the English 
Electric Co. Ltd. for permission to publish this paper. 


A SIMPLE ROTATORY EVAPORATOR 
by W. Brady, A.I.S.T., and J. B. Thomson, B.Sc., Ph.D., A.R.I.C. 


Department of Chemistry, University College, Dublin 
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N air-tight spinning joint for a _ rotatory 
A evaporator with a non- rotating solvent recovery 
vessel has been described by Bocock and Gilbert (1956). 
This joint, of polythene, although excellent in use, 
requires careful machining. The apparatus described 
below (Fig. 1) can be constructed in a few minutes from 
parts readily available in most laboratories. The 
spinning joint is a precision tubing vacuum stirring 
adapter* the outer sleeve of which (A) is the stationary 
part and is connected by means of pressure tubing to 
an ordinary condenser and the vacuum line. The sleeve 
is a sliding fit on the inner tube (B) and bears on a 


*Supplied by Quickfit & Quartz Ltd., serial number ST 10/2-53A. 














Nw 


polythene collar (C) at the bottom of the lubricant cup 
(D). The joint remains air-tight at a pressure of 10 mm. 
of mercury. The flask containing the solution to be 
evaporated is attached to the standard joint and is best 
supported at the neck (E) by a pair of rubber tyred 
wheels—an excellent support can be constructed from 
Meccano parts. The apparatus is rotated by means of 
a rubber band drive from (F) to a stirring motor. 

If frequent use is to be made of the evaporator it is 
more convenient to construct an extended joint (Fig. 
which is supported in a polythene bush (G). She 
stationary sleeve (A) may be fitted with a ground glass 
ball and socket joint (H) if all glass apparatus is desired. 
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A PARTITION CHROMATOGRAPHIC COLUMN FOR 
FRACTIONATING 50 g. BATCHES OF PLANT EXTRACT 


by G. S. Pope 


National Institute for Research in Dairying, Shinfield, Reading. 


WING to the great sensitivity of the biological 
Oune chemical tests for many biologically-active 
substances, attempts are often made to isolate such 
substances even when they are present in very small 
quantities in extracts of plant or anima! material, and 
it is well-known that the success of these attempts in 
obtaining the substances in good yield, sometimes in 
obtaining them at all, is dependent on the employment 
of one or more of the chromatographic or batchwise 
countercurrent techniques. It may be desirable to 
introduce these techniques at a fairly early stage in the 
isolation procedure, when, for example, the active sub- 
stance may still constitute less than | per cent of the 
partly purified mixture; it is then necessary to choose a 
technique which is capable of dealing with large batches 
of mixture. When the substance sought after is virtually 
non-volatile relative to the commonly available solvents 
the choice may rest between: adsorption or ion-exchange 
chromatography, batchwise countercurrent distribution 
between immiscible solvent phases and column partition 
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chromatography. Of these the advantages of the 
batchwise countercurrent method, developed by Craig 
and Craig (1956), have been recently considered by 
Thompson, Curl and Bickoff (1959). In our laboratory 
the use of a 4 in. diameter partition column packed with 
kieselguhr according to the recommendations of Martin 
(1949) has been of great value in the isolation in good 
yield of the oestrogenic substance, miroestrol, from the 
plant Pueraria mirifica, (Pope, Grundy, Jones and Tait, 
1958). It has been operated with solvent systems very 
similar to those of Bush (1952). 


Construction 

The column consists of a 5 ft. length of industrial glass 
pipe-line of 4 in. internal diameter suspended vertically 
(Fig. 1). At its lower end is a glass adapter (A1) reducing 
the internal diameter to | in. and below this a second 
adapter A2 carrying a B24 cone at its lower end to 
which a glass stop-cock of 0-5 in. bore is fitted, the hollow 
key of this being held in place with a spring (not shown 
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Fig. 1. 


in figure). The stop-cock is provided with a micro-groove 
to facilitate control of flow of solvent. All glass parts 
are Pyrex. Joints (JI) and (J2) are buttress-type having 
pressed, asbestos-fibre gaskets sheathed with polytetra- 
fluorethylene film. Joint ( J3) is a B24 cone and socket 
and is sealed with Picien wax (Edwards High Vacuum 


Ltd., Crawley, Sussex). JI is pulled tight by means of 


cast iron flanges fitted over the glass above and below 
the joint. Each flange, which is separated from the glass 
by a ring of thick woven asbestos, has six evenly spaced, 
drilled lugs on its outer circumference, three of which 
(120° spaced) are used for 5/16 in. diameter bolts, 4 in. 
long. J2 is similarly made tight except that the cast-iron 
flanges have only the three drilled lugs. 

The column is suspended near the lower end by three 
5/16 in. threaded steel rods passing through the other 
three holes drilled in the flanges at JI and is similarly 
suspended near the upper end. The upper ends of each 
set of rods pass loosely through a horizontal platform 
constructed by welding 1} in. 1} in. angle steel. The 
weight is taken on six wing-nuts (W) some of which are 
visible in Fig. 1. 
which is movable in its horizontal plane, rest on 
members of a framework made of steel piping (1 in. 
external diameter). By means of these arrangements the 
column may be moved vertically through about | ft. 
and adjusted accurately to a vertical position. 

Inside the column near its lower end a perforated 
stainless steel disc, 3$ in. diameter, 1/16 in. thick and 
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having 40 3/32 in. diameter holes just overlaps and rests 
over the inner circumference of the sheathed gasket 
at Jl. 

The column and support as described were made up 
from standard parts supplied by Q.V.F. Ltd., Fenton, 
Stoke-on-Trent, for less than £50. The glass adapter 
(A2) has since been replaced by a stainless steel part 
having an integral flange taking the bolts for tightening 
the joint ( J2). This has also enabled larger springs to 
be fitted to keep the conical joint ( J3) tight. 

The packing rod (P) has a stainless steel shaft 4 in. 
diameter, 5 ft. long in three detachable sections, and a 
head of stainless steel 1/16 in. thick, 32 in. diameter 
and provided with about 40 3/32 in. diameter holes. 
This is serviceable but a packing disc drilled with about 
100 1/16 in. holes would probably be rather better. 


Operation of Columns 

The column is packed and operated as first described 
by Martin (1949). The immiscible solvent system most 
commonly used in our laboratory is made by equilibrat- 
ing toluene, ethyl acetate, methanol and water in the 
ratio 1-2 : 0-8 : 1-0 : 1-0 by volume, a variant of the 
systems used by Bush (1952). Commercial grades of 
solvent obtained in 5 gal. cans are used. Kieselguhr 
used as inert support is Celite 545 (Johns Manville 


Co. Ltd., London). It is recovered for re-use by drying 
in a warm room, followed by heating for 16 hr. at 
600° C. 


A 20 litre batch of solvent system is first made up, 
then 3 kg. of Celite 545 well mixed with 1-5 kg. of lower 
phase of “the solvent system in a 20 litre polythene bottle. 
Two layers of filter paper are placed over the perforated 
disc at the bottom of the column and the Celite—lower 
phase mixture added to the column in portions, each 
portion being first slurried with upper phase and so 
transferred. After each addition the mixture is packed 
as tightly as possible by means of the packing disc. 
Upper phase (which in this case is the mobile phase) 
collects over the top surface of the compressed Celite 
and is run out through the stop-cock as necessary and 
reused, the surface of the mobile phase always being 
kept above the packing. After 20 to 30 additions the 
column will be completely packed. In a representative 
case the compressed Celite was 94 cm. high, 10-5 cm. 
diameter and the volume of mobile phase held in the 
packed column, measured by difference, was 5:25 1. 
Care must be taken to ensure adequate ventilation of 
the laboratory during packing operations. In our lab- 
oratory partly purified extract (50 g.) from Pueraria 
mirifica estimated by bioassay to contain 0-3 g. miro- 
estrol, is dissolved in 40 ml. of stationary phase and the 
solution intimately mixed with 80 g. Celite 545. This 
mixture is then loaded on to the top of the column, using 
mobile phase (minimum quantity) to assist the transfer, 
and pressed into a cake at the top of the column about 
8 cm. in depth. The column is then developed with 
mobile phase in the normal manner, maintaining a head 
of about 30 cm. of solvent above the top of the packing 
and a flow rate of 1 1./hr. An initial effluent fraction (F1) 
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of 4-25 |. is collected, then 12 more fractions (F2-F13; 
each of 1-25 1.). Each fraction is evaporated to dryness 
under reduced pressure and the residual matter collected 
in a little solvent, dried and weighed. In our experience 
with this solvent system it is possible by distilling the 
fractions completely, in a still isolated from the vacuum 
pump, to recover the mobile phase and recycle it. The 
column described can in fact be packed and operated 
with 101. of mobile phase. Miroestrol is shown by paper 
chromatography to be present in F7, F8 and F9 the 
total weight of which (mean of 10 experiments) is 5-3 g. 
Further purification of this active material is obtained 
by chromatographing a second time on a similar par- 
tition column. 

Evidence that the column described is behaving as a 
normal partition chromatogram as regards the move- 
ment of the substance, miroestrol, was obtained from 

R, —V, 
Van Duin’s equation (1952) « 
V 
partition coefficient, i.e. ratio of concentration of sub- 
stance in stationary phase to that in mobile phase; R, 
is the apparent retention volume, i.e. volume of mobile 
phase issuing from the column while the middle of a 


Ss 


——— where ~ is the 


zone (the volume in the column occupied by a substance) 

moves from the top to the bottom of the column; 

V,, V; are respectively the volumes of mobile and 

stationary phases in the column. 

In the experiment described, « for miroestrol was 
found by direct measurement to be 3:74. V,; and V, are 
constants for a given packed column and for the repre- 
sentative one of 94 cm. height were 5-25 |. and 1-61 1. 
Thus R, calculated from Van Duin’s equation is 11-3 1. 
R, was measured by taking the mean of the total 
column effluent to the beginning of the first 1,250 ml. 
fraction which contained miroestrol and of the total 
effluent including the last 1,250 ml. fraction containing 
miroestrol. It was found to be rather variable and the 
mean of values over 10 column chromatograms was 
therefore taken. This gave a value for R, (measured) 
of 11-251. 
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THE NEW MINISTER FOR SCIENCE EXPLAINS HIS TASK 


Bee proposal for a Minister for Science was first talked 
about when we were preparing the Conservative Man- 
ifesto. | was myself at first very sceptical. 

It seemed to me that there were two very great pitfalls to 
be avoided. On the one hand there was the danger that the 
scientific world—the Royal Society, the Universities, the 
industrial scientists, the Atomic Energy Authority and the 
Research Councils (the Governing Boards of which are very 
largely manned by volunteers) would think that too much 
was intended, and that the new Minister would interfere 
with the independence and integrity of the scientist in his 
own sphere. If that danger were not avoided I feel that I 
should lose the confidence of those on whom all else depends 
and whose co-operation I must win if I am to succeed at all. 
I hope and believe my appointment has allayed these fears. 
After all | am the same man who has been Lord President of 
the Council for the last two years. My general attitude to 
science and scientists has been made plain to those who 
were interested, and I believe has won confidence. No change 
in that general attitude is involved in the new appointment. 
I have no authority over the Universities to compel them to 
do anything they do not wish to do. My authority over the 
Atomic Energy Authority and the Research Councils is no 
greater than my predecessors and I had before, and I have 
no intention of taking away from them the authority which 
Parliament has given to them, or the freedom which they 
now enjoy to perform their functions without detailed 
interference. I am there to give them general guidance and 
to help them in their relations with Government, especially 
other Government Departments. 

But an equal and opposite danger is to be expected at 
this point. I can almost hear the cynical comment. ‘New 
Presbyter is but Old Priest writ large’. The Manifesto 
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promise, the new Minister, is just a piece of political window 
dressing. Nothing more is to be expected and everything will 
go on exactly as it was before. I hope and believe this is a 
mistake, and I would not have accepted the appointment 
had I believed otherwise. 

All the same I would like to make it plain at the outset 
that this is a long range project. You must not expect clutches 
of satellites to be flung into orbit in a miraculously short 
space of time. Sponsors of ingenious inventions will be 
disappointed. The Minister is not a repository of brilliant 
new thoughts which have failed to appeal to anyone else. He 
is not an overlord to the Minister of Education and will not 
therefore be able to create vast new academies of science and 
technology. He is not Master of the Queen’s Rockets and 
will not therefore play a decisive part in the politics of guided 
missiles. He is not a super Minister of Power nor a Minister 
of Transport, Agriculture or Health. Indeed I must emphasize 
that unless all the other Ministers in the Government—l 
think without exception—are at least as scientifically minded 
as I ought to be myself, my work will be frustrated—and 
until they are my work will be incomplete. I do not think it is 
necessarily a disadvantage that I am not a professional 
scientist. The First Lord of the Admiralty is not a naval 
officer; the Minister of Transport would not necessarily be 
better for being a railway man. In the main, Parliamentary 
Government is Government by amateurs advised by experts. 
The one excertion is the Lord Chancellor, and he has a 
technical legal job to do. In my own case I believe that the 
appointment of a non-scientist as the first Minister will 
compel scientists to do the most urgent thing, that is.to 
share in the thought about scientific policy themselves. 

For, whether or not there is need for a Minister or a 
Ministry, two years’ experience as Lord President has 
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convinced me that there is need for a policy for science and 
that policy cannot be the product of Government thinking 
alone. 

In describing my task I will start by one or two general 
propositions. Science in this country increasingly touches 
life at every point. It is thus necessarily a partnership—and, 
since this country is a democracy, it is necessarily a partner- 
ship in which everyone is invited to play a part. But the 
indispensable partners are industry, agriculture, medicine, 
teaching, the Universities and Government—and of course 
both the scientists and the non-scientists who play their part 
in the administration of the various branches of public and 
economic life. In all these spheres my task is to promote 
science. But only in part of one of these spheres of activity 
that of Government—have I the power to achieve this by 
the use of authority as distinct from encouragement, diplo- 
macy, enthusiasm, example, precept or advice. 

Secondly, after two years as Lord President of the Council 
I would say that, if only because of the very multiplicity of 
scientific disciplines, Government Science, and perhaps all 
British Science, is at the moment too parochially minded, 
too departmentalized and lacking in the broader vision. The 
Research Councils (D.S.1.R., M.R.C., A.R.C., O.R.C. and 
Nature Conservancy) and the Atomic Energy Authority are 
by their very terms of reference limited in their spheres. 

However a Minister for Science is bound to look for a 
more generalized philosophy and approach if he is to succeed. 
In some ways the focus of scientific opinion in this country 
is the Royal Society. Long may it flourish. But for the pur- 
pose of advising the Government on scientific policy, the 
proper channel already exists in the form of the Advisory 
Council on Scientific Policy. I believe that this body provides 
one of the keys to the present situation, composed as itis of 
a unique connection of Government and non-Government 
scientists under an independent Chairman with a Vice- 
Chairman who happens also to be the Chairman of the 
Defence Research Policy Committee. I shall endeavour to 
rely more than ever upon the A.C.S.P. for generalized advice 
on questions of scientific policy. 

My purpose is to make the voice of science coherent and 
articulate under Government encouragement, and in one 
real sense to make science self-governing under Government 
inspiration. For this purpose a greater use of A.C.S.P. is 
inevitable. I had already begun to move in this direction in 
the last Parliament. I hope to go further now, and I feel I 
am going to be helped by the more flexible and numerous 
office staff (which supplies the Secretariat of the A.C.S.P.) 
with which I shall be equipped as the result of the marriz age 
between the Atomic Energy Office and the Lord President's 
Office: Thus assisted I shall try to tackle such questions as 
whether the general balance of scientific effort is right or 
could be better deployed, and other questions of a general 
nature as they emerge. Already in the last Parliament I had 
pressed forward an enquiry under the late Sir Claude Gibb 
(now chaired by Sir Solly Zuckerman) on techniques of 
management and control of Government financed research 
and development, and I look forward to a report from them, 
with positive suggestions, when they have completed their 
heavy task. 

One of the matters I referred to the A.C.S.P. in the last 
Parliament was the question of space research, and it was as 
a result of their advice that the Steering Group under Sir 
Edward Bullard was set up and the group of scientists under 
Prof. Massey paid their recent and successful visit to America. 
I am not sure that either the philosophy or scope of our 
policy on space research is yet fully understood, and I would 
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welcome the opportunity of expounding it more fully should 
questions be directed to me. 

I also have great hopes of the Overseas Research Council 
which I set up at the end of the last Parliament under the 
Chairmanship of Dr. Aitken. The object of this body is to 
act as a sort of clearing-house for our research effort overseas 
both separately and in co-operation with other countries. 

I also hope to show a personal interest in the applied 
research which is very widely carried out by private industry 
and in industrial research associations under the general 
authority of the D.S.I.R. But execution of all this work will 
continue to rest with the bodies entrusted by Parliament with 
those functions. 

In many ways the clue to the picture of science in this 
country lies with the Universities—especially with those 
which have great potentialities for growth and indeed an 
increase in numbers. To explore this in any detail would be 
outside my present purpose and indeed outside my function 
as the Minister for Science. I have no authority over the 
Universities nor over the University Grants Committee and 
I have no ambitions to obtain such authority. But I shall try 
to forge friendly links with both, both personally through 
individual contacts, and by discussions between officials. In 
particular, I have ideas for the forging of closer links between 
the Government Research Stations and Institutes, and the 
Universities, from which I believe both the Government 
Stations (and the scientists who work there) and the Univer- 
sities would stand to gain in prestige and in effectiveness. 

I also believe that the time has come for the purse strings 
of private munificence by industries and industrialists to be 
opened again for the benefit of universities and colleges and 
I will do all in my power to produce interest in this. My 
object here is not to limit the amount of Government help, 
but to widen the front of public interest, and increase academic 
independence and flexibility. It would be ungenerous and at 
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A NEW APPROACH TO VAN SLYKE’S APPARATUS 
by H. C. F. Usherwood 


T is a tribute to Dr. D. D. Van Slyke that the apparatus 

which he described in 1932', and the techniques which he 
evolved, are still in current use in clinical pathology labora- 
tories all over the world. 

The accuracy of the Van Slyke manometric apparatus is 
probably unsurpassed in the determination of gas contents 
and tensions in, biological fluids, and because of this, the 
original glassware design is strictly adhered to by users. 

The first major improvement in the Van Slyke manometric 
apparatus was recently made possible by the use of the new 
powerful sintered magnets. Instead of agitation of the 
sample-plus-reagent mixture in the reaction pipette being 
effected by rapid reciprocation of the latter, the method of 
magnetic stirring was incorporated. Great care was necessary 
in the changeover to magnetic agitation since, as previously 
mentioned, users would not tolerate any change in the design 
of the glassware. 

It is readily apparent that many advantages? are gained by 
the adoption of magnetic stirring, including silence, speed, 
and reduced breakage of glass parts. It is due, however, to 
the original thinking of J. H. High+, Chief Chemist of the 
Hawker Siddeley Nuclear Power Company, that the most 
important aspect of the change may now be exploited. 

Van Slyke> designed an attachment to the reaction pipette 
which was used for the determination of oxygen and hydro- 
gen by a combustion method. This has been very little used, 
probably owing to the complications resulting from the need 
for a flexible coupling between the stationary attachment 
and the moving pipette. 

Now that the pipette also is stationary, however, not only 





Fig. 1. 
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does the technique become simpler and more accurate, but 
a completely new order of determinations becomes possible. 
Mr. High’s invention has been the incorporation of a sub- 
sidiary gas reservoir (SGR) to the reaction pipette, which 
immediately gives the whole apparatus immensely greater 
versatility and improved accuracy with reduced time spent 
on calculations. Indeed the inventor has himself already 
found a wide scope in industrial applications, and other 
workers are following suit. Fig. 1 shows a line drawing of the 
attachment; the filament assembly is replaced by a blank 
stopper for work not involving combustion. Fig. 2is a 
photograph of the complete apparatus. 
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Case I. The successive determination of components in a 
mixture of gases.—A measured volume is drawn into the 
pipette and one component is absorbed. The remaining gases 
are transferred to the SGR and the reagent expelled from 
the pipette. The gases are then transferred back to the 
pipette and the pressure noted, so giving the percentage of 
that component. The procedure is repeated for the other 
components. 

Case Il. Avoidance of the calculations to correct for the 
volume of reagent used.—No matter whether the reagent is 
an absorbing or liberating liquid, the gas remaining after 
agitation is temporarily transferred to the SGR in order that 
the liquid may be expelled and the pipette rinsed (if necessary). 
After transferring back, the pressure may be read and no 
correction is then needed. 

Case III. Qualitative determination of a gas identity.—In a 
mixture of, say, nitrogen, carbon dioxide and a low paraffin 
gas, the mixture is measured in the pipette. It is then trans- 
ferred to the SGR and burnt with excess oxygen at reduced 
pressure. As in case I, the remaining oxygen may be absorbed 
and removed. 

Suppose the paraffin to have been ethane: 

2C>Hs 130, - —» 4CO, + 5H,O 
2 vols. 4 vols. 

The water evolved is discounted because the space is 
saturated with water vapour both before and after the 
reaction. The identity of the gas is revealed since in every 
case the volume relationship is specific for each individual 
hydrocarbon number. Conversely, of course, in this example, 
if the identity of the gas be known prior to combustion, then 
its proportion may be calculated by observing the volume 
of the CO> produced. 

Case IV. The accurate determination of trace dissolved 
gases.—Where the volume of gas liberated is too small to 


measure the pressure with real accuracy, it is transferred to 
the SGR and another liberation is made in the pipette. This 
too is transferred, and so on. In this way, the volume may be 
multiplied indefinitely. 

Case V. Quantitative determination of trace absorbable 


gas in an inert atmosphere.—One successful example of this 


is the determination of trace CO> in argon. By absorption 
of CO2 from successive samples, as outlined in case IV, and 
subsequent determination, it has been possible to analyse 
down to I p.p.m. accuracy. 

Case VI. Quantitative determination of trace combustible 


gas in incombustible atmosphere.—To estimate hydrogen 


contamination in carbon dioxide, the CO may be succes- 
sively absorbed until a measurable volume of H2 remains. 
It is possible to estimate as low as several microlitres per 
litre of carbon dioxide. 

The above are but a selection of many new techniques 
which have become apparent. In all cases, the manipulation 
is simple, largely due to the separate mercury reservoir on 
the SGR which enables gases to be drawn in or expelled at 
will, regardless of the pressure obtaining in the reaction 
pipette. Bearing in mind that a 0-5 per cent component can 
be determined to | per cent accuracy in a large number of 
cases and that the effective range of the apparatus now 
extends from parts per million up to 100 per cent, the new 
versatility clearly indicates that it would be worth while 
considering this modified apparatus in many cases where 
other methods of gas analysis have hitherto been used. 


REFERENCES 

'Quantitative Clinical Chemistry, Vol. II, Peters and Van Slyke. 
2American Patent No. 2,773,747. 
‘Lab. Practice, 7, 606 (1958). 
‘British Patent Application No. 20192/59. 
SQuantitative Clinical Chemistry, Vol. Il pp. 127 ef seq. 

The modified Van Slyke-High apparatus described and illustrated is 
available only from A. Gallenkamp & Co. Ltd., Sun Street, London, E.C.2. 


BOOK REVIEW 


Ion Exchange—A Laboratory Manual, by J. E. Salmon, 
Ph.D., F.R.LC., and D. K. Hale, M.a. London; 
Butterworths Scientific Publications, 1959. 25s. pp. 
136 + vii. 


This is an excellent introduction to ion exchange work. 
The growing use of ion exchange methods in many 
fields of technology makes it imperative that students 
should learn something about these materials during 
their practical chemistry courses. 

The authors have struck a nice balance between the 
theoretical treatment necessary for an understanding of 
ion exchange processes and the detailed practical infor- 
mation required to make the subject interesting to 
practical chemists. They have placed a proper emphasis 
on the need for an experimental decision as to whether 
a given separation on an ion exchange column is 
possible, while at the same time they give a brief 
outline of the detailed theory of elution from an ion 
exchange column. 

The first four chapters contain an outline of the 
general principles of ion exchange, of the preparation 
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of ion exchange resins—with experimental details with 
which the student could make his own resins, of the 
properties of the resins and of ion exchange columns. 

The remaining seven chapters give details of experi- 
ments for illustrating a variety of ion exchange tech- 
niques, together with many clear diagrams of apparatus 
and discussions of the most suitable type of equipment 
for a given process. The experiments given are com- 
prehensive except perhaps that a place might have been 
found for the use of a mixed ion exchange resin column 
for the removal of salts from colloid sols. This tech- 
nique is ofsuch great importance in modern biochemistry 
eliminating as it does, days of dialysis of colloid 
preparations against running water, that there seems a 
good case for including it in an elementary textbook. 

A list of references to the literature is given at the 
end of each chapter so that the more advanced student 
or research worker can find his way into the literature 
of ion exchange. Only one minor typographical error 
was noted. This book is strongly recommended as the 
basis for an introductory course in the theory and 
practice of ion exchange.—L. SAUNDERS. 
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CORROSION RESEARCH 


To provide science and industry with solutions to some of the practical 
engineering problems encountered today, the National Bureau of Standards is 
investigating the primary processes of corrosion. Large single metal crystals 
are employed in some of the research to correlate corrosion with the arrange- 
ment of atoms in the crystal lattice. The role played by electrical phenomena 
and cathodic protection comprise a phase of the programme. One study deals 
with the nature and mechanism of formation of oxide films on metal surfaces. 
The effect of illumination on the corrosion reaction has also been studied. By 
attacking the problem from different directions, the Bureau’s corrosion re- 
search staff hopes to improve present methods for combating corrosion. 


INCE metals were first used for industrial purposes, man 

has waged constant warfare against the forces of corrosion. 
This complex process has been defined as the destruction 
of a metal by chemical or electrochemical reactions with its 
environment; and deterioration often proceeds in direct 
proportion to the aggressiveness of the environment. 
Essentially, corrosion is process metallurgy in reverse. Iron, 
for example, occurs in nature generally as oxides or hydrox- 
ide, and is refined to the steels of structural use. When 
exposed to a corrosive environment, the metal tends to 
revert to these original forms, which are than called ‘rust’. 

Corrosion is a serious and costly aspect of any nation’s 
economy. The continuous depletion of ore reserves is only 
one factor to be considered. Wages, the ‘down time’ of equip- 
ment, and replacement costs must also be taken into account. 
It has been estimated that the annual cost of corrosion in 
the United States runs to billions of dollars. Of course, 
exact figures on the total cost are not ayailable, but in the 
underground pipeline industry alone reliable estimates show 
the expense of replacement to be about 600 million dollars 
a year. 

To aid in the solution of this problem, the National 
Bureau of Standards has for many years conducted a pro- 
gramme of research on the fundamental mechanisms of 
corrosion and the corrosion properties of materials. Now 





Corrosion reactions on the surface of metal single crystals are 

studied with this polarizing spectrometer. Here Jerome Kruger 

is making potential measurements while simultaneously 

measuring film thickness with the spectrometer. The specimen 
is held in the apparatus to the left. 
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under the direction of G. A. Ellinger, this programme 
emphasizes basic processes and principles, seeking to 
discover why metals corrode and how corrosion can be 
prevented. Current studies deal with such topics as the 
corrosion reactions at the metal surface, electrochemical 
polarization and other electrical phenomena associated with 
corrosion, the effects of free radicals on metals at low 
temperatures, the nature of corrosion in large single crystals, 
and the mechanism of stress-corrosion cracking. By attacking 
the problem from these various directions, the Bureau hopes 
not only to improve methods of combating corrosion, but 
also to obtain basic data on the properties of matter that 
may be useful in other fields. 

One of the first corrosion studies at the Bureau was on 
the ‘season cracking’ of brass, a form of stress corrosion 
that affects the grain boundaries of brasses in a selective 
manner. Another early investigation, underiaken at the 
request of the Congress, explored the electrolytic corrosion 
of steel by stray electric currents. This work developed into 
an extensive soil corrosion programme which continued 
until 1952. More than 300 reports containing information 
gained during this effort have been summarized and pub- 
lished in NBS Circular C-579, Underground Corrosion‘. 

One long-range investigation, on the corrosion of aircraft 
alloys, was started during World War I when metallic 
materials were first considered for aircraft and is still 
continuing under the sponsorship of the Bureau of Aero- 
nautics, Department of the Navy. 


Single Crystal Studies 

As the corrosive process is influenced by many factors, a 
study of metals in their commercially usable state affords little 
information on the fundamental nature of the process. Such 
information can best be derived by studying the least com- 
plex form of the metal that has the basic characteristics of 
the whole, that is, metal in the form of single crystals. In 
this way, many of the corrosion-influencing factors of 
polycrystalline materials can be isolated, and reproducible 
results can be obtained. 

Single crystals are being used in research initiated at the 
Bureau in 1955 under the sponsorship of the Corrosion 
Research Council. Chosen to investigate the adsorbed layers 
that form on metal surfaces was the metal-water-oxygen 
system. Copper was selected as the metal because it has a 
face-centred cubic structure, is readily available in high 
purity, and the corrosion products formed are few and 
simple. 

Spherical specimens were initially employed in this work 
because they permit all of the crystallographic planes to be 
studied simultaneously. When carefully cleaned and polished 
specimens are exposed to water containing oxygen, different 
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oxide interference colours appear on the various planes. 
Each colour, readily identifiable from the patterns that are 
formed, indicates a different rate of growth of the corrosion 
products. 

In one study, experiments were carried out both in open 
vessels exposed to the atmosphere, and in a closed all-glass 
apparatus in which the surrounding atmosphere and purity 
of the water were rigidly controlled.? The differences in the 
composition and nature of the films that formed on similar 
specimens were attributed to the presence of carbon dioxide 
in the laboratory atmosphere in the first experiment, and its 
absence under the controlled conditions of the second. 
During this study it was discovered that light has a marked 
inhibiting effect on the corrosion process. 4 

A related effort, undertaken as part of the Bureau's free 
radicals research programme, is concerned with the 
influence of atomic oxygen on metals at low temperatures. 
In this work oxygen is made to pass through a microwave 
discharge in order to dissociate some of the oxygen molecules. 
Initial experiments indicate that some reaction does occur 
between atomic oxygen and copper crystals cooled to 4:2° K. 
No reaction occurs, however, with oxygen which has not 
been passed through the microwave discharge. This area of 
investigation is expected to produce interesting and fruit- 
ful results. 

In these single-crystal studies, a polarizing spectrometer is 
used to observe and measure the rate of film growth. This 
instrument has also been found useful in obtaining data 
from which the index of refraction of thin gas films can be 
calculated. 

Other work with single crystals has been conducted to 





Part of the equipment used in single crystal research for the 

free radicals programme. W. J. Ambs is inserting a liquid 

helium cold finger into the apparatus to study the effect of 
atomic oxygen on metals at low temperatures. 
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The cylindrical specimen is an aluminium single crystal grown 
ia a vertical furnace. Specimens in the form of discs, like the 
one held to the left, are cut from the crystal and subjected to 
corrosive media to determine the effect of crystallographic 
orientation on rates of corrosion. The different shapes into 
which the specimens corrode (foreground) depend on both the 
orientation of the specimen and the corrosive medium. 
Spherical specimen (above bar) corrodes in the shape shown to 
the right when exposed to an aqua regia-hydrofluoric acid 
mixture. 


study the relationships between surface atomic arrangement 
and rates of corrosion in acids and alkalis. 5 When large single 
crystals of high-purity aluminium were exposed to an acid 
mixture, the configuration of the etch pits that formed on 
the surfaces differed according to the crystallographic 
orientation of the specimen. The rates of corrosion on these 
surfaces varied radically from the rates observed on atomically 
similar surfaces exposed to an alkali mixture. 

During an experiment with the corrosion of monocrystal- 
line copper in an acid,® copper was electrodeposited on the 
specimen surfaces in an attempt to distinguish more readily the 
facets exposed as a result of attack by the acid. An analysis 
of Laue back-reflection diffraction patterns showed that the 
microstructure of the deposit either duplicates the orientation 
of the base crystal or has a continuing and twinned relation- 
ship with it. During the course of this research, equipment 
was developed for growing preferentially oriented metal 
monocrystals of practically any cross-sectional shape.’ A 
pre-selected orientation was obtained with a technique 
known as ‘seeding’, and the desired cross-sectional shape 
was produced by growing the crystals in a vertical furnace. 


Galvanic Corrosion 

Even the purest metals have many foreign atoms within their 
lattices. Less pure metals contain non-metallic inclusions, 
metallic impurities, and other inhomogeneities. Exposure to 
a corrosive medium of dissimilar metals in contact with each 
other, or of a metal with surface inhomogeneities causes 
galvanic (electrochemical) corrosion. Such corrosion can also 
occur on metal surfaces exposed to non-uniform electrolytes 
with variations in electrical conductivity, etc. The electrical 
current associated with corrosive action causes the metallic 
area with the more anodi¢ solution potential to dissolve, 
forming a pit in the metal surface. The depth of pitting 
depends on the amount of current that flows from anode to 
cathode, which in turn may depend on several factors such 
as anode-to-cathode area, environment, temperature, and 


423 











’ 
eo - 


- /,°@ ig 





June Y. Chung evacuates the apparatus used for studying 
film growth on copper single crystals under controlled con- 
ditions. 


pressure. When the mechanism that causes the first pit to 
form can be determined, a great advance will have been 
made in understanding the corrosion process. 

Galvanic corrosion which occurs on a continuous metallic 
surface cannot be measured directly. However, the Bureau 
has developed a method for evaluating this corrosion in- 
directly, on ferrous surfaces at least.’ In this method, the 
currents associated with the changes-in-slope in current- 
potential curves that occur during cathodic and anodic 
polarization are measured, and the values of applied polarizing 
current thus obtained are used to calculate the equivalent 
corrosion current. This indirect technique has been success- 
fully applied in measuring the corrosion rates of steel in low- 
resistivity soils and in salt water. A variation of 10 per cent 
in corrosion rate can be detected in this way. 

Now under investigation are the polarizing characteristics 
of iron specimens alloyed with chromium in various amounts 
up to 20 per cent, together with a similar series that contains, 
in addition, 3-5 per cent of silicon. Efforts will be made to 
use the indirect polarization technique to evaluate other 
factors affecting corrosion rates. Such factors include 
temperature, aeration and motion of the electrolyte, heat 
treatment, and alloying constituents of the basis metal. 

One galvanic corrosion study deals with criteria for the 
cathodic protection of metals, principally ferrous metals. 
Although cathodic protection is based on well-founded 
scientific principles, its application has been the subject of 
considerable discussion. Insufficient negative potential gives 
inadequate protection, yet maintaining a greater potential 
than is required is unnecessarily costly. In investigating the 
problem, Bureau scientists have made a series of electrical 
measurements to evaluate the criteria of cathodic protection. 9 
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In a part of this work it was found that steel exposed to 
soil environments varying in PH between 2-9 and 9-6 can be 
protected from corrosion by maintaining the steel at an 
electrical potential of —0-77 volt relative to a saturated 
calomel reference cell. Recent laboratory experiments showed 
that —0-77 volt is also the optimum potential for pro- 
tecting steel in salt water. !° 


Stress Corrosion 

The crystal structure of metals has a direct bearing on 
stress-corrosion cracking, a particularly damaging type of 
failure resulting, as its name suggests, from the combined 
effects of stress and corrosion. Cracking may be either 
intercrystalline, as in aluminium alloys and ‘low-carbon 
steels, or transcrystalline, as in magnesium alloys and stain- 
less steels. Of particular interest are the copper-zine alloys, 
in which the attack is intercrystalline in the alpha phase and 
transcrystalline in the beta phase. 

Residual or applied tensile stresses—frequently far below 
the yield strength of the material—may produce this type of 
failure even though the corrosive effect itself is very mild. 
Specific environments are often required, but in some cases 
a number of different media may cause cracking. Most 
investigators agree that practically all metals and alloys are 
subject to this failure when the necessary combination of 
stress and corrosion is present. 

When most metals are exposed to ordinary atmospheres, 
a thin oxide covering quickly forms that tends to protect the 
metal from further corrosion. Stress-corrosion cracking 
apparently starts with a scratch or break in the protecting 
film. In investigating this type of cracking in several metals, 
the Bureau found that the process usually is continuous to 
complete failure. !! However, if shifts in stress concentrations 
permit repair of the film from time to time, the process may 
be discontinuous. 

For years stress-corrosion cracking has been a problem 
in the production of wrought-brass articles. During spinning 
and deep drawing, stresses are set up which remain in the 
metal unless removed by annealing. In studying this problem, 
the relationship between crystallographic orientation and 
cracking of both alpha and beta brasses was investigated. !? 





Polarization techniques are used to determine indirectly the 

rate of galvanic corrosion. Here the instantaneous rate of 

corrosion of an iron specimen immersed in salt water is ob- 

tained by W. J. Schwerdtfeger from the polarization curve ob- 
tained with a two-pen recorder. 
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Experimental results showed that the intercrystalline cracking 
in alpha brass apparently depends on the relative orientation 
of the crystals bordering the cracks, and hence on the 
crystal boundary energy. In beta brass, transcrystalline 
cracking occurs in crystals orientated most favourably for 
slip, and in planes that are approximately normal to the 
applied stress. 

Experiments conducted for the Corrosion Research 
Council with a magnesium alloy indicated that the develop- 
ment of cracking is dependent upon strain rate. !3 However, 
these studies present very strong evidence that stress corrosion 
is partly an electrochemical phenomenon and not one of 
mechanical fracture only. 

Recent work on austenitic stainless steels'4 for the 
Pressure Vessel Research Committee disclosed that sporadic 
but repeated creep in favourably oriented areas may rupture 
the protective film. This rupture provides a small film-free 
anodic area where stress corrosion can begin. By making the 
stressed steel become the anode in an external circuit, the 
corrosion can be accelerated. On the other hand, the 
corrosion can be prevented or stopped by application of a 
cathodic current. 

Stress corrosion studies include exposure of specimens, 
principally aircraft alloys, to an urban atmosphere at 
Washington, D.C., and to a marine atmosphere on the 
Atlantic Ocean at Kure Beach, North Carolina. These 
studies are quite limited, however, in comparison to the main 
effort, directed toward developing fundamental data on the 
complex corrosive process. 


Future Plans 
In the near future, the Bureau expects to investigate corrosion 
inhibitors of the precipitate or barrier type. This work will 
explore the kinetics and energy associated with the formation 
of the precipitate, and the forces binding it to a metal 
surface. Additional corrodents will be studied in the work 
on aluminium single crystals, and single-crystal research 
will be extended to other high-purity metals. 

A specimen in which most of the variables can be controlled 


The Minister of Science 
(Concluded from page 419.) 


this time insensitive not to point in this connection to the 
gifts rightly described as princely—including one particularly 
welcome fron the Transport and General Workers’ Union, 
to Churchill College and to the project for St. Catherine's 
reconstitution at Oxford. But, greatly daring, may I say that 
I do not see why gifts from individuals and institutions 
should be concentrated on Oxford and Cambridge or even 
London? The greatest scope for enlargement and improve- 
ment surely lies elsewhere, as other generous and far-sighted 
benefactors have recognized. 

The teaching of science and mathematics in the schools is 
again not a matter for me but for the teaching profession, 
and my contact with that profession must be through the 
Minister of Education, but I hope to keep a close liaison with 
the Minister in this and other matters, and I shall also try 
to seek guidance from the representatives of independent 
schools. 

It is clear, I think, that in a single term of office only the 
foundation can be laid of a genuinely scientific approach to 
the problems of the present day. I hope that my ambitions 
in this direction will not be despised as inadequate because 
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has been devised for future stress corrosion studies. Investiga- 
tions have been started on the influence of temperature and 
high pressures on the mechanism and kinetics of metal 
oxidation, as well as additional work on the reactions 
between atomic oxygen and metallic surfaces. The results of 
these and related studies are expected to provide science and 
industry with solutions to some of the practical corrosion 
problems that are causing concern today. 
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they are realistic and long-term. My hope will be to engender 
in all a genuine enthusiasm for science, and respect for scien- 
tific work and scientists not merely for their practical achieve- 
ments, but also for the cultural values they represent. If I 
win their confidence, and also make clear to the public and to 
my colleagues the nature of their needs and their outlook, I 
wil! not have failed. 


Royal Society Medals 


The following awards of medals have been made by the 
President and the Council of the Royal Society: 

The Copley Medal to Sir Macfarlane Burnet, 0.M., F.R.s., 
director of the Walter and Eliza Hall Institute, Melbourne, 
Australia, for his distinguished contributions to knowledge 
of viruses and of immunology. 

The Davy Medal to Prof. R. B. Woodward, For.Mem.R.S., 
of the department of chemistry, Harvard University, 
Cambridge, Massachusetts, U.S.A. for his distinguished 
researches in organic chemistry and particularly for his 
contributions to the structure and synthesis of natural 
products. 

The Hughes Medal to Dr. A. B. Pippard, F.R.s., reader in 
physics in the University of Cambridge, for his distinguished 
contributions in the field of low temperature physics. 


LABORATORY PRACTICE 425 








NEW oral penicillin, shown by clini- 

cal tests to produce greater antibiotic 
activity in the blood than has ever before 
been achieved with penicillins, has now 
become available in limited quantities. 

The new antibiotic, announced by 
Beecham Research Laboratories Ltd., 
the first of the new penicillins built tos 
from the basic penicillin molecule 
isolated last year by their scientists. 

Its effectiveness is twice as great as 
that of penicillin V, the type now 
generally administered by mouth. After 
oral doses of the new penicillin, named 
Broxil (BRL.152), blood levels are 
superior to those following  intra- 
muscular injections of penicillin G, the 
type used in injections. 

This new antibiotic is the first fruit of 
a joint research and development pro- 
gramme announced last spring between 
Beecham Research Laboratories in 
Great Britain and Bristol Laboratories 
Inc. in the United States. The news of 
its availability, just six months after the 
programme was set in hand, was 
announced simultaneously in London 
by Mr. H. G. Lazell, Chairman of 
Beecham Group Ltd. and Beecham 
Research Laboratories Ltd. and in 
Syracuse, U.S.A., by Dr. P. Bowman, 
President of Bristol Laboratories Inc. 


Chemical Plant Hire Scheme 


In recent years metering pumps have 
opened the way to new ‘manuf acturing 
methods and to the introduction of many 
new products where exactly controlled 
quantities of liquids must be introduced 
into manufacturing processes. 





the hire 

scheme is a packaged unit of an elec- 

trically operated variable stroke chemical 

injection pump together with solution 
tank and fittings. 


The plant available under 
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Metering Pumps Ltd., of Ealing have 
now introduced a plant hire scheme to 
enable experimental chemists and indus- 
try in general to carry out experimental 
work in chemical dosing and to test the 
effectiveness of new processes in con- 
nection with their own specific needs. 
This plant hire service will save much 
initial expenditure on precision equip- 
ment before a process is fully tested. The 
plant available under this scheme con- 
sists of packaged units of an electrically 
operated variable stroke chemical injec- 
tion pump, a 20 gallon capacity rubber 
lined mild steel solution tank, polythene 
delivery tubing and an injection fitting, all 
mounted on a mild steel frame. The heart 
of the plant is the pump and this is 
fitted with an ebonite pump head having 
a polished glass ram and _ synthetic 
rubber gland sealing rings. The pump 
can deliver from 0 to 3-75 gallons per 
hour against a pressure of up to 200 p.s.i. 
Any of six stroking speeds can_ be 
selected depending upon position of the 
two interchangeable triple groove pulleys 
and vee belt. These speeds are 22, 29, 38, 
47, 60, and 76 s.p.m. In addition the 
length of stroke can be varied from zero 
to maximum either while the pump is in 
operation or at rest. The materials in 
contact with the liquid to be handled are 
ebonite, glass, synthetic rubber and 
polythene. All suitable for use in a wide 
range of applications. Hire charges are 
£4. Os. Od. per week plus transport to 
and from stores. During hire, service 
will be carried out at no additional cost 
and the Metering Pumps Ltd. technical 
advice service will be freely available. 


Information Exchange 


The United States Atomic Energy 
Commission and the United Kingdom 
Atomic Energy Authority have signed a 
five-year agreement to exchange tech- 
nical information on advanced gas- 
cooled reactors. 

The exchange, effective from Novem- 
ber 16, 1959, will be carried out under 
the terms of the U.S.-U.K. agreement 
for co-operation in the civil uses of 
atomic energy, which has been in effect 
since 1955. 

Data will be exchanged on develop- 
ment, design, construction and opera- 
tion, as well as on related research and 
development, of the advanced gas- 
cooled reactors being built at Windscale, 
England, and on the U.S. experimental 
reactor project of this type at the Oak 
Ridge (Tennessee) national laboratory. 
Information exchanged under this agree- 
ment will be made available to British 
and American industry. 

The agreement was completed during 
recent discussions in London and 
Washington by U.S. and U.K. represen- 
tatives on matters of mutual interest in 
the civil uses of nuclear energy. 
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Centenary Exhibition 

Norwood Technical College, Knight's 
Hill, S.E.27, is holding its Centenary 
Exhibition on December 16 and 17. The 
work of all the departments—literary, 
commercial, scientific and technical 
will be on display and many well-known 
firms are contributing equipment. The 
exhibition will be open to the general 
public from 2.30-9 p.m. and will consist 
of films, models, displays, talks and 
many demonstrations. 


Comprehensive Cover 


A film embracing all stages of manufac- 
ture, from raw material to the moment 
the cartons are on high speed filling 
machines, has been made for Reeau 
Cartons Ltd. The producer has avoided 
a traditional documentary approach to 
a manufacturing process by concen- 
trating on quality control which ensures 
that the cartons come well within the 
extremely small tolerances permitted. 


Keeping it Quiet! 

One of the first tasks of the new £20,000 
laboratory, opened at the Hemel 
Hempstead Development Corporation's 
industrial site, is to consider noise 
reduction in offices and ships. 

Designed for investigation and _ re- 
search into all aspects of noise problems 
and built by the Acoustical Investigation 
and Research Organization Ltd., the 
laboratory will work in liaison with the 
National Physical Laboratory at Ted- 
dington and the Building Research 
Station at Watford. It comprises four 
experimental chambers and an under- 
ground test tunnel, and is claimed to be 
the only building in Britain where all the 
facilities for measuring noise were under 
one roof. The laboratory will offer a 
purely consultative service to industry 
and commerce. 


A Scientific Prodigy 

Instead of being promised a bicycle in 
return for good school reports, we read 
in the national press the other day of a 
12-year-old American boy who is to 
have a scientific laboratory built in his 
home so that he can put the research he 
carries out during school hours into 
practice. 

It seems that this boy (who is name- 
less at the special request of his father) 
has been solving Calculus problems 
since he was seven and is the despair of 
his school teacher who is reported 
saying: ‘He is too much for me. I cannot 
keep up with him, much less teach him.” 

The laboratory is to be installed by 
his school and a firm producing parts 
for missiles. He is not to be left entirely 
to his own devices but will work under 
the supervision of the heads of three 
instructional sections of his school and 
the Dean of Students. 
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News from the British Association of Chemists 


Proposed New Institute of Chemical 
Technology 
A meeting of representatives of Tech- 
nical Colleges training students for 
H.N.C. in Chemistry was held in the 
Crewe Arms Hotel, Crewe on Saturday, 
October 17, 1959 at 2 p.m. 

The cost of the meeting was borne by 
individual members of the British 
Association of Chemists who had sub- 
scribed to a special fund opened for the 
purpose, and the chair was taken by the 
President of the B.A.C. 

Earlier, a considered review of the 
position had been circulated by the 
Professional Status Committee of the 
Royal Institute of Chemistry. This 
review was Critical of the proposed title 
and pointed out that many of the holders 
of National and Higher National 
Certificates in Chemistry entered one or 
other of the well-established professional 
bodies catering for specialized fields of 
technology so that it was extremely 
doubtful whether any substantial body 
of students remained uncatered for. 

Nevertheless the Committee were of 
the opinion that the R.L.C. since it was 
unwilling to establish a permanent third 
grade membership, could not reasonably 
object to the formation of a separate 
association and should look with favour 
on its establishment. Moreover, if the 
writer may paraphrase the document, 
provided there was real evidence that 
the new institution would serve a useful 
purpose the R.1.C. would no doubt give 
advice and guidance on its development. 

Partly as a result of this circular there 
was a remarkably good attendance at 
Crewe. Sixty colleges preparing students 
for H.N.C. in Chemistry sent represen- 
tatives. Eight colleges sent their apol- 
Ogies, expressed interest and asked to be 
kept informed. Dr. Capper attended on 
behalf of the Ministry of Education, and 
Mr. Priestly of Leicester as observer on 
behalf of the Royal Institute of Chem- 
istry. Some 20 members of the B.A.C. 
were present in an individual capacity. 

A lively discussion took place. 

There was general agreement that 
something should be done for students 
who had reached H.N.C. in Chemistry. 

Following the lead of the Institute, 
there was general disagreement with the 
statement that 80 per cent of the students 
getting H.N.C. in Chemistry were left 
high and dry, since some students could 
not proceed further on personal grounds, 
others entered one or other of the 
various recognized Technological In- 
Stitutes, such as the Textile Institute, 
The Institute of Fuel, The Institute of 
Petroleum, The Institute of the Rubber 
Industry, The Institute of Plastics, The 
Society of Dyers and Colourists, etc., 
etc., and no one knew just how many 
were left. It was suggested therefore that 
the R.I.C. and the B.A.C. should carry 
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Advantages of Membership of the 

Minimum Salary Scales. 

Free Legal Advice on Professional 
Matters. 

Appointments Service. 

Unemployment Benefit. 

Negotiations with Employers. 

Group Scheme for Private Medi- 
cal Treatment. 

Certain advantages in connection 
with Insurance. 

Trading Scheme. 

Benevolent Fund. 

Lectures, Discussions and Social 
Functions, 











out a joint survey to ascertain the facts 
before proceeding further. 

There was considerable criticism of 
the proposed title, since there was doubt 
as to its precise meaning, and since in 
any case the Technical Colleges lacked 
adequate technological equipment to 
cater for all the possible technologies. It 
was suggested therefore that a more 
appropriate title might be The Institute 
of Applied Chemistry. 

Finally a vote was taken on the 
proposal of Mr. Andrews of Doncaster 
that this meeting is in favour of estab- 
lishing a new Institute of Applied 
Chemistry. 

This motion was carried by 24 votes 
to 23. 

Mr. Bottomley of Widnes then 
proposed that the R.I.C. be asked to 
reconsider its decision not to open a 
permanent third grade of membership. 

This was carried by 35 votes to eight. 

The conclusion appears to be that 
while the meeting were agreed that 
something should be done, they would 
prefer to have it done by the R.I.C. 
Failing suitable action by the R.LC. 
however, a considerable body of opinion 
were in favour of forming a new 
institute. 

This institute would offer part-time 
students who had reached H.N.C. in 
Chemistry an alternative course to that 
offered by the R.I.C., a course broad 
rather than deep, leading ultimately to a 
qualification equivalent to the Dip. Tech. 
for day students. 





All correspondence and enquiries 
concerning this Association should 
be addressed to G. R. Langdale, 
Esq., The British Association of 
Chemists, Nomination Dept., 14 
Harley Street, London, W.1. 
Tel.: Museum 7021. 
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A Steering Committee was then 
formed consisting of 12 representatives 
of Technical Colleges and six represen- 
tatives of industry. The R.I.C. will be 
asked to nominate a representative or 
representatives. Mr. John Wilson will 
act as Honorary Secretary for the time 
being. Dr. Robinson will act as Honor- 
ary Treasurer. This Committee will 
consider detailed proposals and make 
the necessary decisions. 

The new body will be completely 
independent of the B.A.C. 

It is hoped that it may be possible to 
give a précis of the actual discussions 
later. 


42nd Annual General Meeting 


The 42nd Annual General Meeting of 
the Association will be held at the 
Midland Hotel, Birmingham on Decem- 
ber 12, 1959 at 2.30 p.m. 


Annual Dinner 


The annual Dinner of the Association 
will be held at the Midland Hotel, 
Birmingham on Friday, December 11, 
1959 at 7.30 for 8.0 p.m. 


Scientists Talk about Collective 
Bargaining 
(Condensed from Chemical & Engineering 
News) 

John W. Riegel, of the University of 
Michigan, has recently published a 
review entitled “Collective Bargaining as 
Viewed by Unorganized Scientists and 
Engineers,’ published by the Bureau of 
Industrial Relations, University of 
Michigan ($4). While about four out of 
five of the 264 personnel involved 
opposed collective bargaining for pro- 
fessional employees, over 20 per cent of 
those interviewed stated that they would 
be in favour of collective bargaining if 
conditions worsened. As collective bar- 
gaining in the U.S.A. is largely a feature 
of the last decade, Riegel points out that 
a depression might easily produce a 
majority in favour of collective bargain- 
ing. Several interviewees thought that 
professional societies should take an ac- 
tive part in salary matters. 


Personalia 
Life Member 
The following has been elected a Life 
Member of the Association: 
R. Wood. Aged 65. Elected Member 
1919. (London Section). 


Obituars 

Blower, C. Aged 67. Elected Member 
1919. (Manchester Section.) 
Atherley, S. W. Aged 59. 
Member 1927. (Notts. & 
Section.) 

Gould, C. E. Aged 64. Elected Mem- 
ber 1938. (Birmingham Section.) 
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EQUIPMENT & APPLIANCES 





Philips Scintillation 
Detector 


This instrument is designed for high 
energy, low intensity gamma _ spectro- 
metry and measurement. It is intended 
for general use in the medical and 
biological fields, with special emphasis 
on localization measurement in the 
medical sphere. 

It comprises the following elements: 
A large diameter, high resolution 
sodium iodide crystal (thallium acti- 
vated) 1} 2 in. high; an eleven-stage 
photo-multiplier; a built-in cathode 
follower; and a switch to disconnect 
the cathode follower. The latter is used 
with negative EHT to reduce thermal 
emission and a high impedance output 
is, therefore required. 

(Sole distributors: Research and Con- 
trol Instruments Ltd., Instrument House, 
207 Kings Cross Road, W.C.1.) 


General Purpose Contami- 
nation Monitor 


A new general purpose monitor, with a 
range of accessories permitting great 
versatility, has been developed. In 
addition to the monitoring of radioactive 
contamination, its applications include 
the assay of solids and measurement of 
activity in large or small samples of 
liquid. It is particularly suitable for such 
high sensitivity measurements as are 
needed for the assessment of radio- 
activity in evaporated water samples. 
The monitor, Type PNI 1065, is fully 
transistorized. It is mains operated for 


normal factory, hospital or laboratory 
use, but there is alternative provision for 
running from a 12 volt battery. E.H.T. 
is adjustable over a range suitable for 
most Geiger Muller and scintillation 
counting applications; a_ scintillation 
counter preamplifier is included. 

The count rate is indicated on a rate- 
meter with a range of from 0 to 1,000 
counts per second; for low rates there 
is an electro-mechanical count register 
with a maximum operating speed of 25 
impulses per second. The range of 
accessories being produced for use with 
the monitor includes lead castles, a 
liquid probe and a beta/gamma hand 
probe. 

(Manufacturers: Plessey Nucleonics Ltd., 
Weedon Road, Northampton.) 


Drying Cabinet 
A new drying cabinet for general 
laboratory purposes is now available. 
Designed for floor or bench use, the 
cabinet is supplied with three removable 
wire mesh shelves and the heavy gauge 
rust proofed case is fitted with a gasket 
sealed door with a conveniently operated 
spring-loaded catch. The shelves can be 
utilized for drying general laboratory 
glassware such as beakers, flasks and 
measuring cylinders. In addition, a 
hinged top is provided which gives 
access to seasoned beech rails located 
in grooves at the top of the cabinet, and 
these can be used, for example, for 

drying paper strips and cloths. 
The cabinet relies on convection 
heating from heaters in the base of the 


- 





The Plessey G. P. monitor connected for use with a lead castle. 
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Laboratory glassware drying cabinet. 


equipment, and a three-heat switch and 
neon indicator allow temperatures of 
approximately 45°, 60° and 75° C. to be 
maintained. Special care has been taken 
to ensure adequate protection of the 
heaters against water spillage. 

The exterior of the cabinet is finished 
in white enamel with blue trim, and is 
fitted with four floor castors for easy 
moving. It is supplied complete with 
nine feet of mains lead and a set of 
beech rails. The external dimensions of 
the cabinet are 35 in. x 20 in. x 15 in. 
approximately, and the interior working 
space is 25 in. x 20 in. x 15 in. approx- 
imately. The maximum consumption of 
the heaters is 1,250 watts. 
(Manufacturers: Baird & Tatlock (Lon- 
don) Ltd., Chadwell Heath Essex.) 


Philips Low-level Beta 
Counting Arrangement 


This low-level beta counting arrange- 
ment is designed to measure low 
specific activities of radioactive materials, 
and has an extremely low background 
count of 1-5 per minute. 

Special features include a new type of 
guard counter, a sampie counter of 
extremely thin window (1:5 mg./cm.?) 
motorized sample drive and low specific 
activity lead shielding. 

It is suitable for many applications 
including C14 dating, tracer work, 
measurement of effluents, milk, food- 
stuffs, etc., and many other situations in 
the health physics and biological fields. 
(Sole distributors: Research and Control 
Instruments Ltd., Instrument House, 
207 King’s Cross Road, W.C.1.) 
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Solid-free Water for 
Sterilizers 


This unit is designed for the provision of 


solid-free water for sterilizers. Its 
purpose is to prevent deposits on syringes 
and surgical instruments during steriliza- 
tion. Essentially this deionizer consists 
of a plastic base with tap water inlet and 
a mixed-bed exchange cartridge with top 
outlet for the purified effluent. Once 
connected to tap, the Top-It-Up pro- 
vides solid-free (deionized) water instant- 
ly, at tap speed. 

Effluent costs are negligible. Exhaus- 
tion point is shown by a colour indicator. 
The Elgalite cartridge service applies to 
this unit. 

Cost of the Top-It-Up: £28. 
(Manufacturers: Elga Products 
Lane End, Bucks.) 


Ltd., 


Coiled Glass Capillary 


Capillary columns for use in gas 
chromatography were first described by 
Golay in the autumn of 1957 (Golay, 
M. J. E. Gas Chromatography, p.1. 
(ed. V. J. Coates et al.). Academic Press, 
New York, 1958). The first practical 
chromatograms which he showed the 
following spring (Golay, M. J. E., Gas 
Chromatography, p. 36 (ed. D. H. 
Desty), Butterworths, London, 1958) 
aroused considerable interest and a period 
of intensive development has since 
taken place. In combination with the 
new ionization detectors, e.g. argon and 
hydrogen flame, they have revolution- 
ized the analytical capabilities of gas 
chromatography and their potentialities 
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in many industries are now being 
investigated (Desty, D. H., Goldup, A., 
and Whyman, B. H. F. To be published 
in J. Ind. Petroleum, preliminary 
announcement given in Nature, 184, 
327, 1959). 

Although both metal and plastic tubes 
have successfully been employed for the 
columns, D. H. Desty and his co- 
workers at the BP Research Centre have 
developed a method of drawing long 
lengths of coiled glass capillary which 
looks very promising, particularly at 
high temperatures (Desty, D. H., 
Haresnap, J. N. and Whyman, B. H. F. 
To be published in Anal. Chem., 
preliminary announcement given in 


Nature, 184, 327, 1959). By arrangement 
with BP Research Centre, these spirals 
are now being produced commercially 
and such tubing is available from stock 
having an internal diameter of 10 thou. 
and an external diameter of about 35 
thou. in continuous lengths up to 500 ft. 
Other sizes are available to special order. 
At the moment, the glass spiral is only 
being supplied, but it is hoped that in 
the near future complete columns will 
be available mounted on a simple metal 
framework with rigid inlet and outlet 
ready for coating. 
(Manufacturers: A. 
tific Glassware), 4-5 
London, E.C.1.) 


D. Wood (Scien- 
Skinner Street, 





The Watson-Marlow P.T.F.E. glass stopcock made by the Loughborough 
Glass Co., Ltd. 


CATALOGUES, BROCHURES & LEAFLETS 
Received from Manufacturers 


Marconi Instrumentation.—The Septem- 
ber 1959 issue of Marconi Instrumenta- 
tion published by Marconi Instruments 
Ltd. of St. Albans, Herts., contains 
articles on atomic power instrumenta- 
tion, the Marconi Ratemeter TF 1292, 
digital display of time or frequency and 
the Marconi TF 868B. 


Oxoid New Products ——A number of 
new products have been added to the 
range of Oxoid products during the past 
12 months and printed leaflets relating 
to these are available from Oxo Ltd., 
Oxoid Division, Thames House, Queen 
Street Place, London, E.C.4. 


Laboratory News.—No. 3 (Third 
Series) of Towers Laboratory News has 
now been published by J. W. Towers & 
Co., Ltd., of Victoria House, Widnes, 
Lancs. Details are included concerning 
‘Labacta’ blood agar base, stirrers, 
safety pipettes, Baker Sterimags, labora- 
tory grain mills and contact thermo- 
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meters and relays. The company have 
also issued a new catalogue dealing with 


gheir Streamline hydrometers. 


Plastic Equipment.—A wide variety of 
plastic equipment for the laboratory, 
including such items as beakers, funnels, 
filtering flasks, pipettes, stirrers, stop- 
cocks, test tube racks, trays and water 
carriers, is described in a catalogue 
issued by X-Lon Products Ltd., X-Lon 
House, 48 Gillingham Street, London, 
S.W.1. 

‘Scientific’ News.—This publication is 
issued every other month by Scientific 
Supplies Co., Ltd., of Vine Hill, E.C.1, 
and spotlights recent additions and 
modifications which manufacturers of 
variqus ranges of laboratory apparatus 
have made. The November issue con- 
tains additions to Quickfit, E-Mil, 
Interkey and Whatman ranges; new 
items not shown in the general catalogue; 
and surplus stocks available at reduced 
prices. 
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General 


New Laboratory for C.W.S. Soaps 
A new laboratory, housing a staff of 
20 scientists and assistants has been 
built at the C.W.S. soap works at Irlam, 
near Manchester. 

Well equipped and designed in a con- 
temporary style, it replaces an old 
laboratory in which accomodation, both 
for staff and instrumentation, was 
inadequate for the ever-growing volume 
of testing and research work. Now the 
very latest equipment is set in a bright 
and spacious laboratory with modern 
labour-saving equipment and apparatus 
to enable the full staff to keep abreast of 
the increasingly complex trends in the 
field of industrial science. 

Each class of soap or detergent in 
tablet, powder or liquid form, either for 
household or industrial use, is tested in 
this laboratory, before, during and after 
its production. Firstly, raw materials are 
checked for their quality standards on 
purchase, then for their correct mixtures 
in process during each stage of produc- 
tion and finally the finished products are 
examined for quality in all aspects. 

A research section is set aside to 
cover research and development work 
on products and the plants producing 
them, to keep abreast of the changes and 
trends which are going on continuously 
in the industry. For operations in very 
specialized fields such as bacteriology, 
a close association is maintained with 
the C.W.S. Technical Research Depart- 
ment in Manchester. 


Manufacturers’ News 





Mobile Demonstration Unit 
Southern Instruments’ new mobile 
demonstration unit equipped with a 
comprehensive range of recording instru- 
ments started its first journey on Novem- 
ber 2. Mr. J. F. Orr and Mr. P. Linscott 
are in charge of this unit, and with the 
co-operation of the company’s Scottish 
agents, Elesco Electronics Ltd., will be 
visiting various industrial and Govern- 
ment establishments in Scotland by 
request. 


I.R.D. Amalgamate with Hilger & Watts 
Hilger & Watts Ltd. have acquired the 
whole of the issued share capital of The 
Infra-Red Development Co. Ltd. 
I.R.D. Ltd. was founded in 1946 and 
specializes in the analysis of gases by 
non-dispersive infra-red techniques, pri- 
marily for industrial purposes. From the 
start, the firm has been under the 
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technical control 
Mr. W. B. Bartley, 
managing director. 

The pooling of knowledge and 
experience will be of great value to the 
two companies, and the _ technical, 
financial, and manufacturing resources 
of the Hilger & Watts organization will 
expedite further developments in gas 
analysis and their application in the 
expanding field of process control. In 
that field, dispersive infra-red techniques 
are also likely to become more impor- 
tant. 

The Infra-Red Development Co. Ltd. 
will continue to operate at its works and 
offices in Welwyn Garden City and to 
develop and manufacture gas analysers. 


who will remain 


Visit to Plessey Nucleonics 
Plessey Nucleonics Ltd. was formed in 
1956 to centralize and consolidate the 
nuclear projects of the Plessey Group of 
Companies. 

During the first years of the company’s 
existence its main programme was the 
development of a system for the 
detection of failures in the fuel element 
cans of nuclear power stations. To this 
range of burst slug detection equipment 
has been added flux scanning equipment, 
radiation detectors of many types, 
health instrumentation, process control 
instruments using nuclear techniques, 
and the provision of complete nuclear 
instrumentation for research and power 
reactors, examples of which were seen 
during a recent visit to the company’s 
factory. 

The company is backed by an exten- 
sive Research and Development Depart- 
ment. Altogether the laboratories employ 
about a third of the total number of 
personnel; an unusually large propor- 
tion of the staff have the high technical 
and scientific qualifications necessary 
for work in nucleonics. This research 
effort enables the company to exploit 
effectively the lead it has gained in its 
field, and by expanding to provide a very 
necessary service for the nuclear in- 
dustry. 

The | self-contained 
Northampton, where it is 
relative to both the atomic 


factory is at 
i central 
energy 


and management of 





Assembly of an ionization chamber. 


industry and the power stations them- 
selves. The extension opened by Sir John 
Cockcroft in July 1959 has nearly 
doubled the area. In addition to the 
counters and radiation studies labora- 
tories, there is a full range of machine 
and assembly shops, with a _ clean 
assembly area for work in dust-free 
conditions. The company is backed by 
the manufacturing facilities of the 
Plessey Group as a whole. The group 
chemical and metallurgical laboratories 
are conveniently near at Caswell, 





allowing close collaboration on joint 
ventures. 

Personal Notes 

Mr. Stanley H. Elliott 

Mr. Stanley H. Elliott, Managing 
Director of H. J. Elliott Ltd., manu- 
facturers of E-MIL laboratory glass- 
ware, has just spent three weeks in 


Canada to take part in a special display 
of their products organized by Canadian 
Laboratory Supplies Ltd., in Toronto 
and Montreal. 

‘Canlab’ decided to take up the 
stocking and distribution of E-MIlL 
products following Mr. Elliott's visit in 
October 1958. 





Southern Instruments’ new mobile demonstration unit. 
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Publications 





Adhesives 


Mrs. Joyce Hurd, B.Sc., formerly with 
the British Scientific Instrument Re- 
search Association, has produced a use- 
ful book containing a comprehensive 
list of adhesives commercially available 
in Great Britain, a guide to their 
properties and fields of application. 
Also included is an index of trade 
names. 

The handbook is available post free 
from the publishers, British Scientific 
Instrument Research Association, South 
Hill, Chislehurst, Kent at 20s. (U.K.) 
and 22s. 6d. sterling (abroad). 


Physics as a Career 
A second and revised edition of “Physics 
as a Career’ has now been written by Mr. 
N. Clarke, B.Sc.,  F.lnst.P., Deputy 


Secretary of the Institute of Physics 
(Chapman & Hall Ltd., pp. 79, price 
8s. 6d.). 


In addition to the general revision 
which has been made where necessary, 
a new chapter has been added on atomic 
energy and the chapters on professional 
education and technical college posts 
have been modified to take account of 
the important changes that have now 
taken place in the status of some 
technical colleges and in the general 
facilities in most. 

A short chapter has also been added 
dealing with salaries. 


Plastics in the Tropics 


No. 11 in the series of Reports on Plas- 
tics in the Tropics has now been pub- 
lished for the Ministry of Supply by 
H.M.S.O. (price 5s.) and deals with cast 
acrylic sheet. 

Sheets of cast methyl methacrylate, 
both plasticized and unplasticized, were 
exposed at four sites in the tropics for 
more than two years. One of the sites 
was a permanent building representing 
a tropical base depot store and a further 
set of specimens was kept for most of 
the period in a room with a controlled 
atmosphere. Specimens exposed in the 
desert showed discoloration and loss in 
transparency, particularly in the case of 
unplasticized sheets. At the two jungle 
sites there was less colour change and 
less loss in transparency. At the end of 
the trial, specimens from all sites had 
retained satisfactory resistance to im- 
pact. Under all conditions of exposure 
the plasticized materials showed loss of 
plasticizer of the same order. Specimens 
stored under base depot conditions 
remained free from biological attack, 
but at the jungle sites fungal and algal 
growths developed. Crazing was noted 
on specimens exposed in the jungle 
undergrowth, but this was not apparent 
under other conditions. 
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MEETINGS OF THE MONTH 


Mid-December to Mid-January 


We give below a selection of meetings of 


interest to laboratory workers. Details 
are as full as possible at the time of going 
to press, but readers requiring further 
information or confirmation of arrange- 
ments should contact the organizers. 


December 8 
The Society of Instrument Technology 
(Manchester Section). In the ‘Manchester 
Room,’ Central Library, St. Peter’s 
Square, Manchester, 1. 6.45 p.m. 
‘Instrumentation of the Dounreay Reac- 
tor’, by K. R. Sandiford, B.Sc. 


December 9 
The Society of Instrument Technology 
(Bristol Section). At the University of 
Bristol, Department of Physics, The 
Royal Fort, Bristol. 7.30 p.m. ‘New 
Instruments for Old Processes’, by A. E. 
Hidden, B.Sc.(ENG.). 


The Society of Analytical Chemistry 
(Midlands Section). At the Wolverhamp- 
ton and Staffordshire College of Tech- 
nology, Wolverhampton. 7 p.m. Dis- 
cussion on ‘The Determination of Trace 
Impurities in Metals’, to be opened by 
B. Bagshawe, A.Met., and W. T. Elwell, 
F.R.L.C. 


The Society of Analytical Chemistry 
(Biological Methods Group). In _ the 
Meeting Room of the Chemical Society, 
Burlington House, London, W.1. 7 p.m. 
Annual General Meeting followed by an 
Ordinary Meeting on ‘Biological: 
Methods in Forensic Science’. Speakers, 
H. J. Walls, B.Sc., Ph.p., S. S. Kind 
B.Sc., and A. S. Curry, M.A., Ph.D., 
A.R.LC. 


December 10 
The Society of Instrument Technology 
(Liverpool Section). At the 
M.A.N.W.E.B. Industrial Development 
Centre, Paradise Street, Liverpool. 7.15 
p.m. ‘New Simple Transistorized Indus- 
trial Instruments’, by A. Green. 


The Society of Instrument Technology 
(Tees-side Section). At the Cleveland 
Scientific & Technical Institute, Cor- 
poration Road, Middlesbrough. 7.30 
p.m. ‘Practical Applications of Strain 
Gauge Weighing’, by E. I. Lowe, 
B.Sc.(ENG. ). 


December 11 

The Society of Instrument Technology 
(Midland Section). In the Lecture 
Theatre of the Byng Kendrick Suite, 
Gosta Green College of Technology, 
Aston Street, Birmingham. 7 p.m. 
‘Radioactive Isotopes in Industry’, by 
W. G. Busbridge. 


LABORATORY PRACTICE 


The Society of Analytical Chemistry 
(Western Section). At Cardiff. Joint 
Meeting with the Cardiff and District 
Section of the R.I.C. and the South 
Wales Section of the S.C.I. on ‘The 
Work of the Railway Chemists’ Depart- 
ment’. 


The Royal Institution of Great Britain. 
At 21 Albemarle Street, London, W.1 
9 p.m. ‘The Menace of Vibration in 
Engineering’, by R. E. D. Bishop, M.a., 
M.S., Ph.D., D.Sc.(ENG.). 


December 16 
The Society of Instrument Technology 
(Newcastle Section). In the Conference 
Room, Roadway House, Oxford Street, 
Newcastle-upon-Tyne. 7 p.m. *Discus- 
sion Night’. 


The Society of Instrument Technology 
(London Section). At Manson House, 26 
Portland Place, London, W.1. 6.30 p.m. 
‘Random Inputs and Load Variations’, 
by J. F. Coales, 0.B.£., M.A., M.LE.E. 
F.Inst.P. 


The Society for Analytical Chemistry 
(Microchemistry Group). At ‘The 
Feathers’, Tudor Street, London, E.C.4. 
6.30 p.m. “London Discussion Meeting’. 


December 17 
The Society of Instrument Technology 
(Chester Section). At the Grosvenor 
Museum, Chester. 7 p.m. “Cost Control 
in Instrument Engineering’, by S. 
Sheridan and J. Reed. 


The Society for Analytical Chemistry 
(Midlands Section). At the Technical 
College, Nottingham. 7 p.m. Discussion 
on ‘Kjeldahl Nitrogen Determinations’, 
to be 2 by R. A. Savidge, A.R.1.c., 
and H. C. Wilkinson, M.Sc., F.R.1.C. 


December 19 
The Society of Instrument Technology 
(East Midland Section). Visit to the 
Production Engineering Research Asso- 
ciation, Melton Mowbray, 10 p.m. 


January 4 
The Society of Instrument Technology 
(Cheltenham Section). At the Belle Vue 


Hotel, Cheltenham. 7.30 p.m. ‘Instru- 
ment Engineering at the National 
Institute for Medical Research’, by 


W. C. Lister. 


January 7 
The Society of Instrument Technology 
(London Section). At Manson House, 26 
Portland Place, London, W.1. 6.30 p.m. 
‘The Production and Assimilation of 
Meteorological Observations’, by E. J. 
Sumner, B.A. 


431 








LABORATORY PRACTICE 


Index to Volume 8 - 


January - December, 1959 


Achema, 1961, 115 

Adhesives, by Mrs. J. Hurd, 431 

Adiabatic Bomb Calorimeter, Test Report on (A. Gallen- 
kamp & Co., Ltd.), 119 

Admiralty Research Establishments: 
Exhibits, 27 

Advance Components Ltd.: Physical Society Exhibits, 27 

Advances in Labelling Materials, by F. T. Day, 311 

A.E.W. Ltd.: Electric Muffle Furnaces, Leaflet on, 114 

Airmec Ltd.: Physical Society Exhibits, 27 

Aluminium Laboratories Ltd.: Appointment of Dr. Robert 
T. Parker, 262 

Ammonia Maser Frequency Standard, 403 

Analytical Chemistry—Some New Techniques, by 
Jones, 103 

Anderman & Co., Ltd.: Variable Speed Stirrers, 390 

Apparatus for Perfusing Nerve Fibres, An, by J. P. Heslop, 
303 


Physical Society 


A. G. 


Apparatus for Recording the Spontaneous Activity Patterns 
of Small Mammals, An, by A. E. Hawkins, 339 

Apparatus for Routine Analysis, by G. Lindley, Part I, 414 

Apparatus for the Vacuum Distillation of Waxes, A Simple, 
by D. E. Herring, 61 

Application of a Commercial Thermostat to Fine Tem- 
perature Control, by F. S. H. Abram, 222 

Applied Microscopy and Photomic rography, by H. M. Malies, 
270 


Assessment of High Reflecting Filras for Interferometry or 
Monochromatic Filters, The, by S$. Tolansky, 265 
Associated Electrical Industries: Physical Society Exhibits, 2 
Association of Consulting Scientists, The, 134, 264 
Association of Public Analysts: Election of Officers, 283 


Astell Laboratory Service Co., Ltd.: Hydrometers and 
Hydrometer Accessories, Leaflet on, 114; Rapid S.N.F. 
Calculator, 114 

Automatic Distillation Apparatus (F. J. Hone & Co., Ltd.), 


155 
Automatic Reader for High-Precision Balances, 104 
Automatic Titration Unit for Chlorides in Biological Fluids, 
An, by Kenneth G. Gadd, 323 
Avo Ltd.: Instrument Catalogue, 
Exhibits, 27 


114; Physical Society 


B 


Baird & Tatlock (London) Ltd.: Appointment of Mr. 
Robert Douglas Baird, 198; ‘Bara’ Wide Range Incubator, 
261; Display of Laboratory Equipment in Belgium, 262; 
Drying Cabinet, 428; Durgapur Steelworks Project, 286; 
Exhibits at R.I.C. Exhibition, Manchester, 77; Exhibits in 
Stockholm, 391; Formation of Two New Divisions, 236; 
Mr. J. E. C. Bailey’s African Tour, 157; Mr. J. E. C. 
Bailey's American Tour, 236; Physical Society Exhibits, 
28; Stabilec Oven, 234; Titration Stand, 355 

Baker, C. of Holborn, Ltd.: Physical Society Exhibits, 28 

C. Baker Instruments Ltd.: A Low Power Stereoscopic 
Magnifier, 315 

Baldwin Instrument Co., Ltd.: Physical Society Exhibits, 28 

‘Bara’ Wide Range Incubator (Baird & Tatlock (London) 
Ltd.), 261 

Barr & Stroud Ltd.: Physical Society Exhibits, 28 

Beck, R. & J., Ltd.: Physical Society Exhibits, 28 
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Bell & Sons Ltd.: Blood Agar Base, A New, 199 

Bijou Rack, A Simple, by L. F. Gore, 61 

Bio-Rad Laboratories: lon-Exchange Celluloses, Leaflet on, 
77 

Birlec Ltd.: Nitrogen Generators, Catalogue on, 262 

B.M.B. (Sales) Ltd.: A Compressed Air Dehydration Unit, 
315 


Book Reviews: Analytical Chemistry—Some New Techniques, 
by A. G. Jones, 103; Applied Microscopy and Photo- 
micrography, by H. M. Malies, 270; British Instruments, 
Directory and Buyers’ Guide, 122; Chemistry and Tech- 
nology of Cereals as Food and Feed, by Samuel A. Matz, 
344; Chromatographic Reviews, edited by Michael Lederer, 
254; Colorimetric Chemical Analytical Methods (The 
Tintometer Ltd.), 200; Colorimetric Methods of Analysis, 
including Photo-metric Methods, by Foster Dee Snell and 
Cornelia T. Snell, 254; Condensed Phosphates in Food- 
stuffs, 65; Design of Physics Research Laboratories, The, 
225; Directory of Opportunities for Graduates, 115; 
Directory of Opportunities for Qualified Men, 43; Director) 
of Opportunities for School Leavers, 200; Electronic 
Apparatus for Biological Research, edited by P. E. K. 
Donaldson, 306; Encyclopedia of Chemistry (Supplement), 
The, edited by G. L. Clark, 66; Extensive Air Showers, by 
W. Galbraith, 225; Gas Chromatography, 1958, edited by 
D. H. Desty, 176; Handbook of Colorimetric Chemical 
Analytical Methods, A, 306; lon Exchange—A Laboratory 
Manual, by J. E. Salmon and D. K. Hale, 421; L.A4.C. 
Collected Papers, 78; Life of Sir Alexander Fleming, The, 
by Andre Maurois, 307; Linhof Practice, edited by N. 
Karpf, 63; Methods of Analytical Histology and Histo- 
Chemistry, by E. Gurr, 64; Methods of Testing Chemicals 
on Insects, edited by H. H. Shepard, 66: Noise in Electron 
Devices, edited by L. D. Smullin and H. A. Haus, 270; 
Photographic Chemistry, Vol. 1, by Pierre Glafkides, 225: 
Physics as a Career, 431; Process Engineering in the Food 
Industries, by R. J. Clarke, 307; Safety in the Laboratory, 
by J. N. Friend, 65; Science of Photography, The, by H. 
Baines, 63; Semiconductors, edited by N. B. Hannay, 305; 
Steric Effects in Conjugated Systems, edited by G. W. 
Gray, 103 

Bristol, University of, Department of Anaesthetics: Physical 
Society Exhibits, 29 

British Association of Chemists, News from the, 39, 71, 111, 
153, 195, 233, 259, 313, 351, 389, 427 

British Drug Houses Ltd.: Analytical Application of EDTA, 
Booklet on, 157; B. D. H. Leaflets, 72, 114, 197, 235, 262, 
286, 355, 390; Container Charges, | 157: Control of Algae 
in Water, 114 

British Food Manufacturing Industries Research Association: 
More Historic Foodstuffs Opened, 75; Open Days, 356, 
392 


British Gelatine and Glue Research Association: Appoint- 
ment of Dr. D. A. Sutton, 320 

British Glass Research, 345 

British Instruments, Directory and Buyers’ Guide, 122 


British Physical Laboratories: Physical Society Exhibits, 29 

British Scientific Instrument Research Association: Ad- 
hesives, 431; Physical Society Exhibits, 29 

British Space Research, 264 

British Standards Institution, Annual Report, 332 

British Standards, Recent: Analysis and Testing of Coal 
and Coke, 247, 394; Analysis of Iron and Steel, 231; 
Aqueous Solutions of Sulphuric Acid, 148: Determination 
of Water by the Karl Fischer Method, 170; Determining 
the Bursting Strength of Paper, 394; Ferrous and Non- 
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ferrous Bourdon Tubing, 338; Freezing Point Test, 170; 
Laboratory Potentiometric pH Meters, 394; Methods of 
Testing Plastics, 13, 338; Methods of Testing Vulcanized 
Rubber, 46, 103, 394; Milk Testing, 47; Testing Cellulose 
Acetate Flake, 383; Testing of Coal and Coke, 394 

British Thomson-Houston Co., Ltd.: Apprentice Wins 
Physical Society Competition, 76; Physical Society 
Exhibits, 29 

Bryans Aeroquipment Ltd.: A D.C. Signal Source, 235 

B.X. Plastics Ltd.: Injection Moulding Materials, Booklet 
on, 114 


( 


’ & D Scientific Instruments Ltd.: Micro-Projector Model 
11, 155 
‘ambridge Instrument Co., Ltd.: Electronic Recorders, 
Catalogue of, 262; Exhibits at R.I-C. Exhibition, Man- 
chester, 77; Gas Analysers, Catalogue of, 197; Physical 
Society Exhibits, 29; Re-designed Instrument Showroom, 
116 
Camlab (Glass) Ltd.: Hinged Camlab Major Clamp, Test 
Report on, 47; Laboratory Equipment, Leaflet on, 390 
Canadian Society for Clinical Chemistry, The, 400 
Catalogues, Brochures & Leaflets: 38, 72, 114, 156, 197, 235, 
262, 286, 355, 390, 429 
Cawkell Research & Electronics Ltd.: Physical Society 
Exhibits, 29 
Chance-Pilkington Glass Works: Glass in Nuclear Research, 
115 
Chemical Society: Russian Journal of Inorganic Chemistry, 
167 
Chemistry and Technology of Cereals as Food and Feed, The, 
by S. A. Matz, 344 
Chromatographic Reviews, edited by Michael Lederer, 254 
City of Birmingham College of Technology: Nuclear Power, 
Technology Courses, 157 
C.N.S. Instruments Ltd.: Physical Society Exhibits, 29 
Coil Spring Research, New Laboratories for, 247 
Coiled Glass Capillary (A. D. Wood (Scientific Glassware)). 
429 
Colloquium for Experimental Glassbiowers, by J. A. Frost, 
96 
Colorimetric Chemical Analytical Methods (The Tintometer 
Ltd.), 200 
Colorimetric Methods of Analvsis, including Photometric 
Vethods, by Foster Dee Snell and Cornelia T. Snell, 254 
Colorimetric Microchemistry in Thin Film Research, by 
O. S. Heavens, 203 
Combustion Methods in Organic Micro-Analysis, 115 
Compressed Air Dehydration Unit (B.M.B. (Sales) Ltd.), 315 
Condensed Phosphates in Foodstuffs, 65 
Cone and Plate Viscometer (Ferranti Ltd.), 73 
Cooke, Troughton & Simms Ltd.: McArthur Microscope 
Sales, 157 
Correspondence: 175, 329, 363 
Corrosion Research, 422 
Cossor Instruments Ltd.: Physical Society Exhibits, 29 
Creep Information Centre, 281 
Crystal Structures Ltd.: Physical Society Exhibits, 30 
Cuthbert, Ralph, Ltd.: Laboratory Scaffolding, 113 
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Dairy Science at the University of Alberta, 280 

Data Book of Applied Photography (Kodak Ltd.), 200 

Datum Metal Products Ltd.: New Company Name (formerly 
Davis & Thompson Ltd.), 286 

Dawe Instruments Ltd.: Physical Society Exhibits, 30 

D.C. Signal Source (Bryans Aeroquipment Ltd.), 235 

Yeacon Matthews Ltd.: Experimental Refrigeration Plant, 
353 

Decca Radar Ltd.: Physical Society Exhibits, 30 
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Degenhardt & Co., Ltd.: Exhibition of Photometric Instru- 
ments and Microscopes, 198 

Department of Scientific and Industrial Research: British 
Scientific Attache Post in Moscow, 167; Hydraulics 
Research Station, New Series of Research Papers, 115: 
L.L.U. Translations Bulletin, 158; Notes on D.S.LR. 
Grants for Graduate Students and Research Workers, 158; 
Physical Society Exhibits, 30; Russian Journal of In- 
organic Chemistry, 167; Scientific and Technical Con- 
ferences, 158, 262, 318; Tropical Products Institute Taken 
Over, 90 

Design of Physics Research Laboratories, The, 225 

Determination of Fatty Acid Composition by Gas Chro- 
matography and U.V. Spectrophotometric Methods, by 
L. Malin, 226 

Diavite Microtester (Payne Products International Ltd.), 113 

Directory of Opportunities for Graduates, 115 

Directory of Opportunities for Qualified Men, 43 

Directory of Opportunities for School Leavers, 200 

Dispensing Liquids, A Simple Device for, by A. H. Johnson, 
140 


Distillers Co., Ltd., The: *M* Metering Pumps, 284; Physical 
Society Exhibits, 30; Plastics in the Chemical Industry, 
Booklet on, 390 

Dobbie McInnes (Electronics) Ltd.: 
Exhibits, 30 

Doran Instrument Co., Ltd.: Electrical Measuring Instru- 
ments, Leaflet on, 38; New Factory, 198; Physical Society 
Exhibits, 30 

Drewitt, T. P.: Laboratory, Medical and Surgical Glass- 
ware, 286 

Drop Technique for Colony Counts in Microbiology, The, 
by J. G. Davis and Jean S. Bell, 58 

Dropping Funnel, A Completely Heated, by A. W. Billitzer, 
172 


Physical Society 


Dropping Pipette for Surface Plate Counts and for Filling 
Ampoules, A, by R. A. Lelliott, 362 

Drying Cabinet (Baird & Tatlock (London) Ltd.), 428 

Dynatron Radio Ltd.: Physical Society Exhibits, 31 


E 


Editorials: Budget, The, 159; Exhibition, A New, 393: 
Expanding Universe, The, 237; Future of the Family 
Doctor, The, 287, 319; On Giving Papers to Scientific 
Societies, 263; Research and Technique, 201; Research in 
Microbiology, 45: Rockefeller Foundation, The, 79: 
Scientists and the Vote, 357; Statistics in Research, 117; 
University Entrance and Compulsory Subjects, | 

Edwards High Vacuum Ltd.: Physical Society Exhibits, 31: 
Silencing Speedivac Pumps, 391 

Effect of Tween 80 on pH Indicators, The, by J. D. Sargent 
and J. R. L. Walker, 343 

Ekco Electronics Ltd.: Physical Society Exhibits, 31: 
Radiation Service, 322 

Electric Shocking Device as a Laboratory Aid to Fish 
Studies, An, by G. R. Fish, 304 

Electrochemical Laboratories: Gas Purification, 316 

Electroflo Meters Co., Ltd.: Electronic Potentiometers. 
Leaflet on, 72 

Electrolytic Respirometer for Insects, An, by F. 
Winteringham, 372 

Electronic Apparatus for Biological Research, edited by P. E. 
K. Donaldson, 306 

Electronic Instruments Ltd.: Electronic Tonic, 352 

Electronic Tubes Ltd.: Physical Society Exhibits, 31 

Electrophoresis—Adaptation of Vertical P.E.P. Type Tank 
for Horizontal Membrane Techniques, by G. C. Ross, 173 

Electrothermal Engineering Ltd.: Glass Tube Cutter, 315 

Elga Products Ltd.: Elgastat Major Mark II, 156, Elgastat 
Multiplan B.107, Test Report on, 289; New Address, 286: 
Solid-free Water for Sterilizers, 429 

Elgastat Major Mark II (Elga Products Ltd.), 156 

Elgastat Multiplan B.107, Test Report on, 289 
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Eliminac, The (Labgear Ltd.), 317 

Elliott Brothers (London) Ltd.: Physical Society Exhibits, 38 

Elliott, H. J., Ltd.: E-Mil Brands of Volumetric Glassware, 
116; Long Service Presentations, 76; Mr. S. H. Elliott's 
Tour, 262, 430 

E.M.1. Electronics Ltd.: Physical Society Exhibits, 31 

Encyclopedia of Chemistry (Supplement), The, edited by 
G. L. Clark, 66 

Engelhard Industries Ltd., (Baker Platinum 
Physical Society Exhibits, 31 

England Finder, The (Graticules Ltd.), 197 

English Electric Valve Co., Ltd.: Physical Society Exhibits, 
31 

Ericsson Telephones Ltd.: Electronic and Nucleonic Instru- 
ment Catalogue, 235; Physical Society Exhibits, 32 

Estimation of Physiologically Active, Naturally Occurring 
Substances in the Tissues and Body Fluids: Acetylcholine, 
L-Adrenaline, L-noradrenaline, Histamine, Serotonin and 
Substance P, by J. J. Lewis and N. G.Waton, Part IX, 212, 
Part X, 248, Part XI, 268 

Evans Electroselenium Ltd.: Physical Society Exhibits, 32; 
Scientific Instrument Exhibition, 157; Titrator Amplifier, 
390 

Evershed & Vignoles Ltd.: Expansion of Canadian Organiza- 
tion, 391 

Experimental Refrigeration Plant (Deacon Matthews Ltd.), 


Division): 


Extensive Air Showers, by W. Galbraith, 225 


F 


Fatigue of Engineering Structures, 243 

Ferranti Ltd.: Cone and Plate Viscometer, 73; Extension to 
Edinburgh Laboratory, 391; Physical Society Exhibits, 32 

Fisher Governor Company: Muscles of Control Film, 200 

Fleming Radio (Development) Ltd.: Physical Society 
Exhibits, 32 

Flow Inducer (The Laboratory Glassblowers Co.), 261 

Food Analysis—Techniques, Interpretation and Legal 
Aspects, by D. Pearson, Part IX, 21, Part X, 55, Part XI, 
91 


Formica Ltd.: Beautyboard Factory, 286 

Forth River Purification, 198 

Forthcoming Conferences and Congresses, 13, 50, 110, 218, 

300, 358 

Fuel Research, Annual Report of Fuel Research Board, 43 
Furzehill Laboratories Ltd.: Physical Society Exhibits, 32 
Fused Silica and Fused Quartz, Part III, by J. A. Frost, 206 
Fused Silica, The Historical Development of, by J. A. Frost, 


177 


G 


Gallenkamp, A. & Co., Ltd.: Adiabatic Bomb Calorimeter, 
Test Report on, 119; Amalgamation with J. W. Towers 
& Co., Ltd., 318; Demonstrations of Beckman Process 
Control Instruments, 116; Laboratory Furniture and 
Fittings, Catalogue of, 197; Potentiometric Microtitration 
Apparatus, Test Report on, 11; Recording Spectrophoto- 
meter, 354 

Gamma Ray Proportional Counter (20th Century Elec- 
tronics Ltd.), 235 

Gas Chromatography, 1958, edited by D. H. Desty, 176 

Gas Purification (Electrochemical Laboratories), 316 

G.E.C. Research Laboratories: Physical Society Exhibits, 32 

General Electric Co., Ltd., The: Chief Chemist’s Nomina- 
tion, 97; Induction Heating Aids Study of Biomechanics, 
25; Physical Society Exhibits, 32 

General Engineering Co. (Radcliffe) Ltd.: High Vacuum 
Equipment, Bulletin on, 355 

General Purpose Contamination Monitor (Plessey Nucleonics 
Ltd.), 428 

Genevac Ltd.: High Vacuum Pumps, 113 


434 


LABORATORY PRACTICE 


Glass Developments Ltd.: Physical Society Exhibits, 38 

Glass Dewars for Trapped Radical Studies, 187 

Glass in Nuclear Research (Chance-Pilkington Optical 
Works), ILS 

Glass Tube Cutter (Electrothermal Engineering Ltd.), 315 

Glassware for Schools (Quickfit & Quartz Ltd.), 390 

Glencreston Ltd.: Lab Mail, September issue, 38; Mixing 
Equipment, 285 

Goodyear Pumps Ltd.: New Process Pumping Set, 155 

Graphical Diagnosis of Interlaboratory Tests, 384 

Graticules Ltd.: England Finder, The, 197 

Grating Monochromator (Hilger & Watts Ltd.), 355 

Griffin & George Ltd.: Exhibits at Building Exhibition, 391; 
Exhibits at Lisbon Trade Fair, 236; Exhibits at R.1.C. 
Exhibition, Manchester, 77; Laboratory Metal Furniture 
Units, 317; Physical Society Exhibits, 32; Price List of 
Laboratory Chemicals, 390; Telex Installation, 116 

Griffin & George (Research and Development) Ltd.: 
Formation of New Company, 116 

Gunn, D. A. (Engineering) Ltd.: Submersible Pumps, 355 

Gurr, Edward, Ltd.: Overseas Visit, 78; Price List for 
Michrome Stains, 235 

Gurr, George T., Ltd.: Biological Stains and Reagents, 
Price List of, 38 


H 


Hammersmith Hospital (Department of Physics): Physical 
Society Exhibits, 32 

Handbook of Colorimetric Chemical Analytical Methods, A, 
306 

Hatfield Instruments Ltd.: Physical Society Exhibits, 38 

Hearson, Chas. & Co., Ltd.: Incubator Prices Reduced, 78; 
New Stainless Steel General Purpose Water Bath, 197; 
School Equipment, 356; School Physics Apparatus, 157 

Heinz, H. J., Company, Ltd.: New Food Factory Labora- 
tories, 282 

Herzog Circulation 
Ltd.), 197 

Hidden Treasure, by S. Tolansky, 369 

High Vacuum Pumps (Genevac Ltd.), 113 

Hilger & Watts Ltd.: Amalgamation with Infra-Red 
Development Co., Ltd., 430; Australian Exhibition, 78; 
Grating Monochromator, 355 

Hilger Journal, Vol. 5, No. 1, 114, Vol. 5, No. 2, 156, Vol. 5, 
No. 3, 262; Recording Infra-red Spectrophotometer, 
Leaflet on, 286 

Hinged Camlab Major Clamp, Test Report on (Camlab 
(Glass) Ltd.), 47 

Hone, F. J. & Co., Ltd.: Automatic Distillation Apparatus, 
155 

Hopkin & Williams Ltd.: Benzoic Acid P.V.S., 199; Mr. 
J. E. C. Bailey's African Tour, 157; Organic Chemical 
Reagents, Monograph No. 36, 72; Publications on Re- 
agents and Solvents, 235; Zincon, Reagent for Zinc and 
Mercury Metal Indication, 356 

Hospital Equipment and Medical Services Exhibition, 198 

Hospital Laboratory Working Conditions, by E. B. Love, 
216 

Houston HR-92 X-Y Recorder 
Corporation), 234 

— of Ilford Ltd.: Phthalic Anhydride, Manufacture 
of, 198 

Human Sciences in Industry, 54 

Hunslet Precision Engineering Ltd.: Radio-Cobalt Therapy 
Equipment, 41 

Hydraulics Research Station, Annual Report, 322 


Thermostats (Scientific Furnishings 


(Houston Instrument 
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Improvements in Laboratory Techniques, by J. Glover, 380 
Induction Heating Aids Study of Biomechanics (General 
Electric Co., Ltd.), 25 
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Industrial Microbiological Research, The Future of, 69 
Infra Red Development Co., Ltd., The: Amalgamation with 
Hilger & Watts Ltd., 430; Physical Society Exhibits, 33 
Institute of Petroleum: Standard Methods of Testing 
Petroleum and its Products (18th edition), 157 

Institute of Physics, The: Annual General Meeting, 281 

Institution of Chemical Engineers: 1.C.E. Regulations, 200 

Institution of Mechanical Engineers: Symposium on Bio- 
mechanics, 152 

Institution of Mining and Metallurgy: Election of Prof. 
David Williams, 332 

International Symposium on Microchemistry, Part I, 107, 
Part II, 146 

Investigation into the Titration Assay of Aminoacids, by 
S. Lewin, Part I, 292; Part Il, 330 

lon Exchange—A Laboratory Manual, by J. E. Salmon and 
D. K. Halse, 421 

Isolation and Identification of Azotobacters, The, by J. R. 
Norris, 239 

Isotope Developments Ltd.: Export Drive, 200; Physical 
Society Exhibits, 33 


Jennings, R. W., & Co.: Change of Address, 43 

Johnson, Matthey & Co., Ltd.: Physical Society Exhibits, 33; 
Platinum Laboratory Apparatus, Leaflet on, 72 

Joyce & Optica Group, The: Physical Society Exhibits, 38 


K 


Kelvin Hughes Group, The: Physical Society Exhibits, 33 
Kodak Ltd.: Data Book of Applied Photography, 300 


Labgear Ltd.: Eliminac, The, 317; Physical Society Exhibits, 
38 

Laboratory Animals Centre: L.A.C. Collected Papers, 78 

Laboratory De-ionizing Plant, A, by D. H. Constable, 219 

Laboratory Equipment and Appliances, 41, 73, 113, 155, 
197, 234, 261, 284, 315, 353, 390, 428 

Laboratory Equipment in U.S. Schools, 243 

Laboratory Equipment Test Reports: No. 35, Potentio- 
metric Microtitration Apparatus (A. Gallenkamp & Co., 
Ltd.), 11; No. 36, Hinged Camlab Major Clamp (Camlab 
(Glass) Ltd.), 47; No. 37, Adiabatic Bomb Calorimeter 
(A. Gallenkamp & Co., Ltd.), 119; No. 38, Elgastat 
Multiplan B.107 (Elga Products Ltd.), 289; No. 39, The 
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G. W. Scott Blair and J. Burnett, 220 
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Muirhead & Co., Ltd.: Physical Society Exhibits, 34 
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sical Society Exhibits, 38 
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National Institute for Research in Dairying: Appointment 
of Director, 115 

Neutron Physics Research, 190 

New Apparatus and Techniques, by W. G. Overend, 182 

New Approach to Van Slyke’s Apparatus, A, by H. C. F. 
Usherwood, 420 
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208; Part V, 244; Part VI, 271 
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Clarke, 173 
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O-Ring Modification for Vacuum Desiccators, An, by R. B. 
Beevers, 376 

Oertling, L. Ltd.: Physical Society Exhibits, 35 

Opening of Modern Food Control Laboratory, 229 

Ophitron, The (M.O. Valve Co., Ltd.), 284 

Oral Toxicity of Fluoroacetoisobutylamide and its Inhibition 
by Acetamide, A Note on the, by A. N. Worden and 
S. A. D. Mowatt, 81 

Orme Scientific Ltd.: New Stirring Aid, 390 

Oscilloscope Record Cameras (Leland Instruments Ltd.), 354 
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Package Testing, by D. Watkinson, 296 

Panax Equipment Ltd.: Physical Society Exhibits, 35; Scin- 
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Batches of Plant Extract, by G. S. Pope, 416 
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Paul Instrument Fund Committee, 69 
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Pergamon Press Ltd.: Tetrahedron Letters, 318 
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Planer, G. V. Ltd.: Physical Society Exhibits, 35 
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bromic Acid, The, by C. C. T. Chinnick, 130 

Preparation of Molybdenum Chlorides, 310 
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Hammer, 184 
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Pullin, R. B. & Co., Ltd.: Physical Society Exhibits, 35 

Pump for Research Laboratories (Singleton Bros. (Instru- 
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R. & L. Enterprises Ltd.: Appointment of Mr. M. G. 
Boycott, 198; Laboratory Scaffolding, 113 

Racal Engineering Ltd.: Expansion of Business, 42; Physical 
Society Exhibits, 38 

Radioactive Isotopes, 134 
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Engineering Ltd.), 41 
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Ltd.), 114 

Rapid Semi-Micro Filtration, A Simple Apparatus for, by 
D. H. Leabeck, 253 
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Recent Advances in Structural Inorganic Chemistry, 83 
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Small Nitrogen Plants, 156 
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Research and Control Instruments Ltd.: Philips Low-level 
Beta Counting Arrangements, 428; Philips Scintillation 
Detector, 428 

Resistance-Capacitance Box (R. E. 
(Instruments) Ltd.), 354 

Road Research Technical Paper, No. 43, 43 

Rocol Ltd.: London Office Moved, 198; Molybdenized 
Lubricants, 114 

Rotatable Fraction Collector for a Semi-micro Distillation 
Apparatus, A, by L. G. Morrison, 343 

Royal Institute of Chemistry: Annual General Meeting, 2; 
Election of Officers, 207; Exhibition of Laboratory 
Apparatus at Bristol, 95; Exhibition of Laboratory 
Apparatus at Manchester College of Science and Tech- 
nology, 77; Summer School in Analytical Chemistry, 102; 
Systemic Fungicides, 26 

Royal Society: Anniversary Meeting, 66; Appointments, 95; 
Awards, 62; Awardsof Medals, 16, 20,425: Conversazione, 
202; Fellows Elected, 160; Foreign Members, 228; 
Research Appointments, 231; Royal Election, 283; 
Tercentenary, 90 

Royal Swedish Academy of Engineering Sciences: Physical 
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Royston Instruments Ltd.: Physical Society Exhibits, 36 

Rutherford Memorial Appointments, 267 
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Safety in the Laboratory, by J. N. Friend, 65 
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Exhibits, 36 
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Sangamo Weston Ltd.: Physical Society Exhibits, 36 

School Equipment (Charles Hearson & Co., Ltd.), 356 

School Science Laboratories, 106 

Science and the Food Industry, 255 

Science Laboratory Technicians, 152 
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Science of Photography, The, by H. Baines, 63 
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197; Houston HR-92 X-Y Recorder, 234 

Scientific Supplies Co., Ltd.: “Scientific” News, 429 

Scintillation Counter (Panax Equipment Ltd.), 74 

Scintillation Detector (Research and Control Instruments 
Ltd.), 428 

Selby Fellowship, 363 

Semiconductors, edited by N. B. Hannay, 305 
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SFIM (Great Britain) Ltd.: U.V. Recorder, 234 

Shackman, D., & Sons: Physical Society Exhibits, 36 

Sheep Metabolic Cage for Mineral Balance and Radio- 
Isotope Experiments, A, by Iain F. Duthie, 408 

Ship Hydrodynamics Laboratory, 67, 288 
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Simon Memorial Prize, 358 

Simple Automatic 8 Counter for Solid Samples of Low 
Activity, A, by G. E. Eden and K. V. Melbourne, 98 

Simple Procedure for Calibrating Warburg Microrespiro- 
meters, A, by E. A. Hook, C. C. Morris and R. D. Batt, 
100 
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Simple Rotatory Evaporator, A, by W. Brady and J. B. 
Thomson, 415 

Simple Urino-Faecal Separator for use in Experiments on 
Diuresis, by R. T. Brittain, 279 

Singer Instrument Co., Ltd.: Physical Society Exhibits, 36 

Singleton Bros. (Instruments) Ltd.: Pump for Research 
Laboratories, 285 

Sir John Cass College: Course on the Fundamentals of 
Microbiology, 318 

Society for Analytical Chemistry: Analysis of Intact Samples, 
118; Annual General Meeting, 118; Determination of 
Gases in Metals, The, 342; Some Applications of E.D.T.A., 
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Society for Applied Bacteriology: Annual Meeting, 312 
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36 

Solid-free Water for Sterilizers (Elga Products Ltd.), 429 

Solus-Schall Ltd.: Physical Society Exhibits, 37 
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Space Research, 145 

Space Research, Committee on, 20 

Speeding Up the Calculation of Results (with particular 
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395 
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Keys, 262 
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Leaflets on, 286 
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Stanley, W. F., & Co., Ltd.: Physical Society Exhibits, 37 
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Steric Effects in Conjugated Svstems, edited by G. W. Gray, 
103 
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7° 

Stott, Dr. F. S.: Physical Society Exhibits, 37 

Submersible Pumps (D. A. Gunn (Engineering) Ltd.), 355 

Systemic Fungicide, 26 


Techne (Cambridge) Ltd.: Physical Society Exhibits, 37 

Techne Tempunit, Test Report on (Techne (Cambridge) 
Ltd.), 321 

Technical Writing, by E. H. W. Banner, 301 

Technical Instruments Co., Ltd.: Microscope Slide Filing 
Cabinets, 113 

Tempunit, The (Techne (Cambridge) Ltd.), 353 

Thawing of Frozen Fish, 281 
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by S. Lewin, Part I, 401 
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and R. H. Thorp, 171 

Thompson, J. Langham: Physical Society Exhibits, 37 
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Methods, 200; Physical Society Exhibits, 37 
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kamp & Co., Ltd., 318; Blood Agar Base, A New, 199: 
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Toxic Hazard Associated with Continuous-flow Heat- 
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A. Howard Baker, G. F. H. Whitney and Alastair 
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Triplex Fundamental Research Laboratory: Mysteries of 
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Counter, 235 
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The ‘Loughborough’ 
INORGANIC SEMI-MICRO SET 


has been designed by the Midland Association for Qualitative 
Analysis to cover both their elementary and advanced schemes 
of qualitative inorganic analysis 

This is the set students will use at University or Technical College. 


This is the set science masters will choose now to prepare pupils for those later studies. 


Ref. MAQA/I 


“LOUGHBOROUGH” 
INORGANIC 
SEMI-MICRO 

SET 


Apparatus as 
illustrated 
(less wash & dropping 
bottle) 
£ 2.17.6 per set 





Further information from the sole suppliers:— 
LOUGHBOROUGH GLASS COMPANY LTD., LOUGHBOROUGH, LEICS. 


TELEPHONE : LOUGHBOROUGH 4881 TELEGRAMS: GLASS - TELEX - LOUGHBOROUGH = TELEX: 34/629 
Q.2/2 


440 LABORATORY PRACTICE DECEMBER 1959 





















Thermal 
REFRACTORY 


CEMENTS AND 
POWDERS 




















Details of these special high 





temperature cements, and also of 
Thermal Fused Alumina and Fused 
Magnesia Powders will gladly be 
supplied on request 


Thermal Fused Alumina and Fused Magnesia Refractory and Insulating Cements are very 
simple to apply; water is the only additive nec essary for mixing before application. 

For base metal windings our C60 cement is ideal; for platinum windings our CC60 cement 
should be used. Molybdenum windings necessitate a silica-free cement, and our No. 101 


cement is specially prepared for this purpose. 


We also manufacture an extensive range of Vitreosil Industrial Ware 


THE THERMAL SYNDICATE LTD. 
P.O. Box No. 6, WALLSEND, NORTHUMBERLAND Te Wallsend 6-3242/3 
LONDON: 9 BERKELEY STREET, LONDON, W.1. Tel. Hyde Parke 1711/2 
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BESiD0 
STEREOSCOPIC BINOCULARS 











The many applica- 
tions in industry and 
science for which this 
type of microscope is 
suited are fully ex- 
plained in a booklet, 
post free on applica- 


tion. 


69-71 MORTIMER STREET, LONDON, W.1 








—— A.D. WOOD —— 


Scientific Glass Manufacturers 


Announce a revolution in gas chromatography, 
coil glass spirals with a 0.008 inch to 0.010 inch 
bore in combination with the new ionization va- 
pour detectors, e.g. argon and hydrogen flame, 
have revolutionised gas chromatography. 


GAS CHROMATOGRAPHY 


These spirals are available in lengths up to 500 ft. 
and in addition straight lengths of glass tubing 
with 0.001 inch to 0.02 inch bore can be supplied. 


For further details please communicate with 


A. D. WOOD 


4/5 SKINNER STREET, LONDON, E.C.1 
Telephone: TERminus 5804 


GESELLSCHAFT FUR 
TEERVERWERTUNG 
mbH 


2) CR 
VUISS nS 


MEIDERICH 














Benzo-(m.n.o)- 
fluoranthene 
11,12 - Benzofluoranthene 
1,6- Dimethy!Inaphthalene 
1,7 - DimethyInaphthalene 
2,5- Dimethyl pyridine 
4,5 - Iminophenanthrene 
3- Indolylacetonitrile 
3- Methy! indole 
1- Methyl! pyrene 
1,3,7- Trimethy! 
naphthalene 


| - JACOBSON VAN DEN BERG 
& CO (U.K.) LTD 


3-5 Crutched Friars, London EC.3 





Tel: ROYal 7664 





Have you thought of using 
SINTERED STAINLESS STEEL FILTERS? 


They may be the answer to 
your Filtration problems. 

The Laboratory range includes 
Buchner, Air-Line, Beaker and 
Aerator types, and there is also 
an Industrial range. 

All Laboratory Filters are De- 
mountable and Interchange- 
able enabling them to be strip- 
ped down to their individual 
components for ease of main- 
tenance. 

We are also manufacturers and 
suppliers of a wide range of 
Pharmaceutical and Laboratory 
Equipment including our well- 
known Bottle Washing and 
Filling Apparatus, Mixers, etc. 


Gq 





DEMOUNTABLE and 
INTERCHANGEABLE = F,/| details willingly supplied 
AIR LINE FILTER py: 


ADELPHI MANUFACTURING CO. LTD. 
20/21 Duncan Terrace, London, N.1 
TERminus 2959 & 9459 
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* Fractional weights are shown directly 
on the 8} inch long scale. 


* Special damping device brings the 
pointer to rest almost instantaneously. 





Faster reading, easier operation and consist- 
ent accuracy have made the Ultra Rapid 
Precision Balance Type 722 the perfect gen- 
eral-purpose laboratory balance. There is 
no need to fiddle with fractional weights or 
wait for the pointer to come to rest—it’s 
instantaneous. Made in seven sizes with 
capacities ranging from 200 to 15,000 
grams. There is a suitable balance to meet 
any requirement likely to be encountered 
in general laboratory work, other than 
analytical. Further details on request. 





Instantaneous 
reading down 





SHANDON 


SHANDON SCIENTIFIC COMPANY LTD. 


6 Cromwell Place, London, S.W.7. KNightsbridge 1131 









Permutit 


SOFTENED WATER 





V1y]) 





to 5 mg. 


FOR LABORATORIES 


Soft water makes glassware clean and spark- 
ling, and saves soap and washing powder. 
Soft water also brings many other savings and 
benefits which are worth your investigation. 
For technical details of Permutit Ion 
Exchange Water Softeners, please write now 


to the address below. 














THE PERMUTIT COMPANY LIMITED 


Dept. C.D. 333, Permutit House, Gunnersbury Avenue, 
London, W.4 


Telephone: CHIswick 6431 
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KEEPING OUR 
WEATHER EYE OPEN 


Gerrard’s are known as Biology suppliers who offer 
keen value for money. This economic fact is made 
possible only by a constant awareness and under- 
Standing of customer requirements, expert manufac- 
ture, and a calculated cultivation of Biology materials. 
We are constantly on the alert for opportunities to 
enable us to offer the best that money can buy at 


truly economic cost 


T. GERRARD” 3" 


46-48 PENTONVILLE ROAD, LONDON N.1i 
Telephone: Terminus 8006/7 














NEW 
cascade sample divider 


A simple, inexpensive unit for 
quickly obtaining a representa- 
tive sample of any bulk material 
for a sieve analysis of the particle 
size range 


Unit consists of astationary hop- 
per located over a cone distri- 
butor mounted on a revolving 
table around which receiving 
bins are held with easily detach- 
able clips. Hopper fitted with a 
valve providing variable control 
of discharge rate from hopper to 
receiving bins below. 


Automatically mixes, cones and 
divides a bulk sample of material 
retaining in each division same 
proportion of each particle size 
as in bulk material. 








THE PASCALL ENGINEERING CO LTD 
GATWICK ROAD : CRAWLEY - SUSSEX 


Write or telephone 
Crawley 25166 for 
List SD 2512 





Stopcocks and 
/n fe rkey Priva se 
Fitted with 
Interchangeable 
Keys 








PYRE X 
GLASS 
ANY KEY 
will fit ANY BARREL 


Guaranteed within BSS 
leakage tolerance 


details from MET E-laatle-ta; 
G. SPRINGHAM & Co. 
HARLOW NEW TOWN 
ESSEX Tel 
The Slope wh Pe opt Harlow 24108 


er 











Specially designed thermometers for ali 
Laboratory purposes. fi 
Made in accordance with 1.P., B.S.1., i 
S.T.P.T.C. & A.S.T.M. specifications. 

Short range, short stem, Calori- 4 

meter and Secondary Reference ; 

Standard thermometers. 
N.P.L. Certified if 
required. 


é Precision Hydrometers 
ve for Density, Specific 
yaa Gravity and all Arbitrary 


i scales. 


” 
ad Glass sheathed Insulated thermo- 
meters for Chemical purposes. 


EN 


r Mercury in Steel, Vapour Pressure and 
“ Bimetallic thermometers. 


™“S 


G. H. ZEAL LTD. 


LOMBARD RD., MORDEN RD., LONDON, S.W.19 


Phone: Liberty 2283/4/5/6. Grams: Zealdom, Souphone, London 



















































































LIGHTS 1960 LIST 
atts ~— CATALOGUES OVER 5.000 
CHEMICAL SUBSTANCES 
FOR THE 
THE HAWKSLEY Organic Chemist 
MICRO-HAEMATOCRIT Biochemist 
CENTRIFUGE Histochemist 
F . Anew, high- Pathologist 
speed _centri- Bacteriologist 
fuge specially Analyst 
designed to 
oo r , Metallurgist 
give compiete 
cell packing in Pharmacist 
five minutes Physicist 
using a micro Physiologist, ete. 
quantity of 
) capillary or 
) 1 Y —_ You should have had your copy, but if 
venous blood. it has gone astray write or telephone: 
Your usual supplier of Hawksley products = . ‘ 
will gladly give full details L. Light & Co.. Lid. 
HAWKSLEY & SONS LIMITED COLNBROOK, BUCKS. ENGLAND 
LONDON, ENGLAND Colnbrook 2262-3-4-5 



































PROJECTIONS eS %, 
MIGROSCOPEP: pa 





Seal and sell your product 
with BRIGHTLY PRINTED 
Packaging Tape. Available 
with filmic, paper or cloth 


en Se ae See ‘emnaaiaail! 
sample coils for testing. 

SAMUEL JONES & CO. LTD. Je ~_e 

NEW BRIDGE STREET, LONDON, E.C.4 Tel. FLEet Street 6500 Cr oke Tro Trealiy ike SEMIS 
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CLASSIFIED ADVERTISEMENTS 
continued from page cclxxxvi 








SITUATIONS VACANT 
continued 

HYSICS WORKSHOP TECH- 
i NICIAN required for Dental Mater- 
ials Testing Laboratory. Salary scale 
£475 rising to £600 plus £20 to £30 p.a. 
London Weighting. Applications in 
writing not later than 3lst December 
1959 to Jack R. Tayler, Secretary, 
Institute of Dental Surgery, Gray’s Inn 
Road, London, W.C.1. 


ECHNICIAN. Hilger & Watts Ltd., 

makers of scientific instruments, have 
a vacancy in a small research group 
dealing with problems of a chemical and 
physical nature. Applicants, who should 
have reached *A° level in Chemistry and 
will be encouraged to continue studying, 
are invited to write, quoting Reference 
D 42, to Personnel Officer, Hilger & 
Watts Ltd., 98 St. Pancras Way, London, 
N.W.1. 


SERVICES AVAILABLE 
LECTRIC FURNACES—For all 
laboratory and production purposes. 

500°C. to 1750°C. Standard sizes. Also 
specialists in meeting individual require- 
ments. Leading makers for over 30 
years. Catterson-Smith Ltd., Exhibition 
Grounds, Wembley, Middlesex. 


WANTED 
LASS-WORKING LATHES 
wanted. Details please to Jencons 

(Scientific) Ltd., Mark Road, Hemel 

Hempstead, Herts. Telephone: Boxmoor 

6483. 

FOR SALE 
URPLUS BARGAIN OFFERS 
New Stainless Steel Sterilizer Boxes, 
rectangular plain (no vents), carrying 
handle, hinged lid, patent fasteners, 

inner wire basket. Three sizes 13-in. x 

Ll-in. x 8-in. deep, I1-in. x 9-in. x 6-in., 

9-in. x 7-in. x 5-in. £10 for set of three. 

Further reduction for quantity. P.T.F.E. 

rod and thick wall tube, many sizes in 

stock. New Foster Temperature Indica- 

tors, edgewise reading 0-1100 C. 6 

gallon Staybright Stainless Steel Con- 

tainers 16-in. x Il-in. x 1l-in. tapering 
sides, rounded corners, double lid. To 
clear 30s. each for quantity; further 

reduction for large order. 25-gallon S.S. 

Tanks 28-in. x 8-in. x 30-in. deep, open 

top. To clear £5 each. Enquiries 

invited for other equipment. L. Solloman 

Ltd., Beaufort Street, Manchester, 3. 

Telephone: Blackfriars 4571. 


NOTICES 
RE You Interested In Animals 
Without being A Fanatic? Then 
write for free, illustrated prospectus to 
UFAW (The Universities Federation for 
Animal Welfare), 7A Lamb’s Conduit 
Passage, London, W.C.1. 





Sole Manufacturers of 
GURR’S 
(Regd. Trade Mark) 


MICROSCOPICAL STAINS 
& REAGENTS 


GEORGE T. GURR, LTD. 


136-138 New Kings Road, LONDON, S.W. 











LABORATORY CONTROL 
OF DAIRY PLANT 


by J. G. Davis, D.Sc., Ph.D.(Lond), 
F.R.L.C., M.1.Biol., F.R.San.1 


This book describes in simple lan- 
guage the latest and best methods 
for those tests designed to ensure 
the maximum efficiency, not only 


of the dairy plant itself, but also of 


the various items of auxiliary 
plant which are often neglected. 
While the book is mainly con- 
cerned with laboratory methods, 
information is also given about 
some of the latest developments 
in dairy plant, particularly of the 
new methods of heat treatment. 

Demy 8vo. Cloth Bound. 

Fully Illustrated. 
30/- postage free. from 
DAIRY INDUSTRIES LTD., 

9 Gough Square, London, E.C.4. 











by the Author. 





OF 


by 


Practical requirements during installation are specified. 


Price 5/- (Post free) 


THE INDUSTRIAL APPLICATION 
pH MEASUREMENT & CONTROL 


D. Colver Nutting, M.B.E., A.R.C.S., B.Sc. 


In a wide variety of industries the measurement and control oftpH is a necessity. Typical 
examples of processes are sugar refining, water treatment, ore flotation, etc. 


The author has given a concise treatment of the subject in the five articles now availabie as a 
bound set of reprints. The underlying principles are reviewed and the derivation of the pH 
scale explained. Methods of measurement and control are detailed, and the application to a 
variety of typical continuous processes is outlined. The problem of close control is dealt with 


UNITED TRADE PRESS LTD., 9 Gough Square, London, E.C.4 
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MICHROME STAINS 


& Reagents for Microscopy, Histochemistry, etc. 


Adenosin. Carminic Acid. Cytase. Fettrot. Giemsa. Janus green. 
Lacmoid. Leishman. Pyronin. Thionin. Lipase. Mannitol. 
Ribonuclease Toluidine blue. TPN. Urease. etc, 
62 page Catalogue available on request 
New books by Edward Gurr 
ENCYCLOPAEDIA OF MICROSCOPIC STAINS 
about 500 pages Royal 8vo., price about 95/- 
Methods of Analytical Histology and Histochemistry’ 334 pages 
oy. 8vo., price 70/- 
‘Microscopic Staining Techniques’ No. 4 (Ist. edit.), No. 3 (2nd- 
edit., 1958) each 66 pages, each price 6/- (U.S.A. $1.00). 


EDWARD GURR LTD., 


42, Upper Richmond Road West, London, S.W.14 
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@ ‘E.R.P.” WATERCLEAR FLEXIBLE 
PLASTIC TUBING 

Non-toxic for bacteriological work and 

blood transfusion—sterilizable at 120°C. 


@ ‘ESCORUBBER’ SILICONE RUBBER 
TRANSLUCENT TUBING & BUNGS 
Non-toxic—will withstand repeated dry 

heat sterilization at 160°C. 


ESCO (RUBBER) LTD. 


Manufacturers of Rubber, Silicone Rubber and Plastic Products 


34-36 Somerford Grove, London, N.16. 
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CLASSIFIED 
VERTISEMENTS 


All advertisements must be PREPAID. Situations Wanted, 4d. per word. Minimum 6s. All other 
advertisements, 6d. per word minimum of 10s. Semi-display advertisements 4s. per line, minimum £2. 
Display advertisements at tariff rates. Box Numbers count as four words. Replies forwarded 1s. extra 
Replies to Box Numbers must be addressed to Laboratory Practice, 9 Gough Square, Fleet Street, 


London, E.C.4. 


The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think 
proper to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but 
should an error be made the Proprietors will not hold themselves responsible in any way for same 


OFFICIAL APPOINTMENTS 


ABORATORY TECHNICIAN 

(Male or Female) required by 
Uganda Government Medical Depart- 
ment for tour of 30-36 months either (a) 
on probation for pensionable employ- 
Ment or (b) on contract with gratuity at 
rate 134 per cent of total salary drawn. 
Salary scale (including inducement pay) 
for men £846 rising to £1,341 a yeaf: for 
women £846 rising to £1,257 a year. 
Commencing salary according to experi- 
ence. Outfit allowance £30. Free pas- 
sages. Liberal leave on full salary. 
Candidates must be 4.1.M.L.1T. and should 
preferably have experience in blood 
transfusion work. N.H.S. Superannua- 
tion Rights can be preserved in approved 
cases. Female condidates must be 
single. Write to the Crown Agents, 4 
Millbank, London, S.W.1. State age, 
name in block letters, full qualifications 
and experience and quote M3c/52442 
LAQ. 


SITUATIONS VACANT 


ENIOR LABORATORY §ASSIS- 

TANT (male) required, aged about 
20-24, and having three A’ level G.C.E. 
passes or equivalent. Successful applic- 
ant will be given several months 
training in General Analytical Labora- 
tory at Chessington, Surrey, before 
transfer to new laboratories at Taplow, 
Bucks. Good salary and prospects of 
advancement. Apply, giving all relevant 
information to Chief Chemist, Weston 
Research Laboratories Limited, Cox 
Lane, Chessington, Surrey. 


GRIFFIN & GEORGE LIMITED 


Manufacturers of Laboratory Apparatus 
have a vacancy for a 
TECHNICAL LIBRARIAN 
either male or female 


The work includes the abstraction and 
recording of scientific information and 
the production of an_ information 
bulletin. Knowledge of Chemistry, 
Physics, French and German necessary. 
Some acquaintance with biology useful. 


Preferred age range 25-35 years. Excel- 

lent prospects. 5-day week. The position 

is pensionable. Please apply in writing 
to: 


Personnel Officer, 
Griffin & George Limited, 
Ealing Road, Alperton, 

Wembley, Middx. 


Published by the Proprietors, UNITED TRADE 





Fleet Street, London, E.C.4, England. 








EXPERIMENTAL ASSISTANT 
Female in the age range 18-23 
required for the Shepherds Bush 
Research Laboratories of British 
Insulated Callender’s Cables 
Limited to assist in the examina- 
tion of a wide range of the Com- 
pany’s products using infra-red 
and ultra-violet spectroscopic 
methods. Applicants who should 
be of *A’ level G.C.E. standard 
will be trained in the use of the 
Spectroscope. The appointment is 
progressive, and would be to the 
permanent staff after a period of 
probation. Facilities for further 
education by part time day re- 
lease are available. Applications 
giving details of age and qualifica- 
tions should be sent to the Per- 
sonnel Officer, B.I.C.C. Ltd., 38 
Wood Lane, London, W.12. 











NIVERSITY OF CANTERBURY, 
NEW ZEALAND. Technician—Bot- 

any Department. 
Applications are invited for the above 
position. Preference will be given to 
applicants with experience in a labora- 


tory concerned with physiology, bio- 
chemistry or the culture of micro- 
organisms. 


The salary range is £480 to £870 per 
annum; commencing salary according 
to qualifications and experience. 

Further particulars and information 
as to the method of application may be 
obtained from the Secretary, Association 
of Universities of the British Common- 
wealth, 36 Gordon Square, London, 
_ 2 oe OF 

Applications close on 3lst December 
1959. 


HARLES HEARSON & Co., Ltd., 

manufacturers of Laboratory Ap- 
paratus and Furniture, require a General 
Manager. Position calls for experience 
of General Administration of Develop- 
ment, Production and Marketing. If 
gained in Laboratory Supply trade it 
would be added advantage. Good 
prospects of advancement. Apply to 
H. L. Malvern, Managing Director, 
Charles Hearson & Co. Ltd., 41-47 Bow 
Road, London, E.3., marking envelope 
‘Confidential’ 





GRIFFIN & GEORGE LIMITED 


Manufacturers of Laboratory Apparatus 
have a vacancy in their Export Depart- 
ment for a 


CORRESPONDENCE CLERK 


‘A’ level in Physics and/or Chemistry 
desirable and practical laboratory experi- 
ence would be an advantage 


Preferred age range 21-35 years. 5-day 
week. Pension scheme in operation. 
Please apply to: 


Personnel Officer, 
285 Ealing Road, 
Alperton, 
Wembley, Mddx 


GALLENKAMP & CO. LTD., 

eScientific Instrument Makers and 
Laboratory Furnishers. Sales Represen- 
tatives required in an expanding organi- 
zation for appointment to areas along 
the South Coast of England and in 
South Wales. Applicants preferred 
under 35 with technical qualifications 
or the equivalent in experience, but 
training period in London still necessary. 
Good salary and prospects, commission, 
pension scheme, car provided. Apply by 
letter giving full details to Sales Director, 
Sun Street, London, E.C.2 


ILMOT BREEDON LIMITED, 

Tyseley Group Laboratories, Am- 
ington Road, Birmingham 25. An 
Instrument Engineer Technologist is re- 
quired to join the above Laboratories to 
work on instrument problems mainly 
concerned with the control of electro- 
plating and allied processes. Applicants 
should hold a degree or equivalent 
qualifications in Physical Electrical 
Engineering or Electronics and should 
have practical experience of modern 
instrumentation. Alternatively, lower 
academic qualifications would be accep- 
ted if coupled with more extensive 
practical experience. The appointment 
is on the executive level (monthly staff ). 
There are superannuation and insurance 
schemes in operation and the working 
conditions are quite attractive. Applica- 
tions in writing giving full details of 
experience and qualifications to Per- 
sonnel Manager, Wilmot Breedon Ltd., 
Amington Road, Birmingham 25. 


ENCONS (SCIENTIFIC) LIMITED 

of Mark Road, Hemel Hempstead, 
Herts., require energetic man to join 
team. Knowledge of purchasing and 
sales service essential. If you have no 
experience in the field of scientific 
apparatus and laboratory furnishing 
please do not apply to this advertise- 
ment, as we are only interested in ob- 
taining the services of a man with 
experience in the Trade. 


Continued on page cclxxxiv. 
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MELA Datum 


your starting point 


Datum RACKS 


are engineered to your requirements 


In the finest quality zinc-coated steels 
and finished in high-relief hammer 
stove enamel; other finishes available 
to your own particular specification. 


Well proved design. 
Up-to-date folded section constructicn. 


Rack tappings to suit British, U.S. and 


Continental equipment. 
Identical front and rear frames. 
Unit doors of any size on front and rear. 


Cooling by blower, extractor fan or 
natural convection without modification 


to rack. 





Delivery period for most standard 


Racks is seven days. 


A member of 


METAL PRODUCTS LTD. ii 


COLNE WAY TRADING ESTATE, WATFORD-BY-PASS 


WATFORD, HERTFORDSHIRE 
Telephone: Watford 22351 Telegrams: Datum, Watford 











LABORATORY PRACTICE DECEMBER 1959 


Ypf, 
P 7. . . 2 
L , microbiological reagents and media 
Bacto-Dehydrated Media 

for Microbiological Assay of 
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VITAMINS and AMINO ACIDS 


These media contain all the necessary nutriments for the growth of specified 
test organisms for the microbiological assay of vitamins and amino acids, 
except for the component under assay. These basal media require only the 
addition of specified increasing amounts of the vitamin or amino acid being 
assayed to obtain a growth response which may be measured by acidimetric 
or turbidimetric methods for the construction of standard curves. The vita- 
min or amino acid content of the material under assay is determined by 
adding appropriate concentrations of the test substance to the basal medium 
and comparing the growth response obtained with that of the standard. 
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BACTO-RIBOFLAVIN ASSAY MEDIUM BACTO-CHOLINE ASSAY MEDIUM 
BACTO-NIACIN ASSAY MEDIUM BACTO-CF ASSAY MEDIUM 
BACTO-THIAMIN ASSAY MEDIUM BACTO-TRYPTOPHANE ASSAY MEDIUM 
BACTO-PANTOTHENATE ASSAY MEDIUM BACTO-LEUCINE ASSAY MEDIUM 
BACTO-B12 ASSAY MEDIUM USP BACTO-METHIONINE ASSAY MEDIUM 
BACTO-CS VITAMIN B;> AGAR BACTO-LYSINE ASSAY MEDIUM 
BACTO-FOLIC ACID ASSAY MEDIUM PACTO-ISOLEUCINE ASSAY MEDIUM 
BACTO-PYRIDOXINE ASSAY MEDIUM BACTO-ARGININE ASSAY MEDIUM 
BACTO-BIOTIN ASSAY MEDIUM BACTO-TYROSINE ASSAY MEDIUM 
BACTO-CYSTINE ASSAY MEDIUM 
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The method employed in carrying stock cultures of the test organisms and 
preparing the inoculum for microbiological assay is important. The following 
media have been developed especially for carrying stock cultures and for 
preparation of the inoculum: 





BACTO-MICRO ASSAY CULTURE AGAR BACTO-B;> CULTURE AGAR USP 
BACTO-MICRO INOCULUM BROTH BACTO-B;2 INOCULUM BROTH USP 
BACTO-NEUROSPORA CULTURE AGAR 


BACTO-VITAMIN FREE CASAMINO ACIDS, dehydrated, is an acid hydrolysate of 


vitamin free casein prepared especially for laboratories investigating micro- 
biological assay of vitamins. 


Over 60 years’ experience assures 


UNIFORMITY - STABILITY - ECONOMY 


Difco Laboratories 


Prompt delivery from U.K stock. Write for Difco Manual and technical 
leaflets to the sole agents: 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Branches in London, Manchester and Glasgow Agents throughout U.K. and all over the world 


complete laboratory service 
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